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NOVEL LIFOPFPTTOFS AS AN TTRACTERIAL AGENTS 

FTFT D OF THF TNVENTION 
The present invention relates to novel lipopeptide compounds. The 
invention also relates to pharmaceutical compositions of these compounds and 
methods of using these compounds as antibacterial compounds. The invention also 
relates to methods of producing these novel lipopeptide compounds and intermediates 
used in producing these compounds. 

BACKGROUN D* QF THF TNVENTION 
The rapid increase in the incidence of gram-positive infections — 
including those caused by resistant bacteria — has sparked renewed interest in the 
development of novel classes of antibiotics. A class of compounds which have shown 
potential as useful antibiotics includes the A-21978C lipopeptides described in, for 
Sample, United States Patents RE 32,333; RE 32,455; RE 32,31 1; RE 32,310; 
4,482,487; 4,537,717; and 5,912,226. Daptomycin, a member of this class, has potent 
bactericidal activity in vitro and in vivo against clinically relevant gram-positive 
bacteria that cause serious and life-threatening diseases. These bacteria include 
resistant pathogens, such as vancomycin-resistant enterococci (VRE), methicillin- 
resistant Staphylococcus aureus (MRSA), glycopeptide intermediate susceptible 
Staphylococcus aureus (GISA), coagulase-negative staphylococci (CNS), and 
penicillin-resistant Streptococcus pneumoniae (PRSP), for which there are few 
therapeutic alternatives. See, e.g., Tally et al., 1999, F.x p. Opin. Invest. Drugs 8:1223- 
1238. 

Despite the promise that antibacterial agents such as daptomycin offer, 
the need for novel antibiotics continues. Many pathogens have been repeatedly 
exposed to commonly-used antibiotics. This exposure has led to the selection of 
variant antibacterial strains resistant to a broad spectrum of antibiotics. The loss of 
potency and effectiveness of an antibiotic caused by resistant mechanisms renders the 
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antibiotic ineffective and consequently can lead to life-threatening infections that are 
virtually unbeatable. As new antibiotics come to market pathogens may develop 
resistance or intermediate resistance to these new drugs, effectively creating a need 
for a stream of new antibacterial agents to combat these emerging strains. In addition 
compounds that exhibit bacteriacidal activity would offer advantages over present 
bacteriastatic compounds. Thus, novel synthetic antibacterial agents would be 
expected to be useful to treat not only "natural" pathogens, but also intermediate drug 
resistant and drug resistant pathogens because the pathogen has never been exposed to 
the novel antibacterial agent. Additionally, new antibacterial agents may exhibit 
differential effectiveness against different types of pathogens. 

SUMMARY OF THE INVENTION 
The present invention addresses this problem by providing novel 

lipopeptide compounds which have antibacterial activity against a broad spectrum of 

bacteria, including drug-resistant bacteria. Further, the compounds of the present 

invention exhibit bacteriacidal activity. 

The present invention comprises, in one aspect, antibacterial 

compounds of Formula I: 




and salts thereof, 
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wherein R is: 

B 



-N <X) n - 



l 

wherein X and X" are independently selected from C=0, C=S, C=NH, 

C=NR X , SO or SOz; 

wherein n is 0 or 1; 

wherein R x is selected from alkyl. alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 

wherein B is XTl*, H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; and 

wherein R Y is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, cycloalkyl, heterocyclyl or hydroxyl. 

In one aspect, A is H, NH 2 , NHR A , NR A R B , heteroaryl, cycloalkyl or 

heterocyclyl; 

wherein R A and R B are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl or carboalkoxy; 

wherein when n is 0, then A is additionally selected from: 
O O O 

i II * II 52 i H . 

-S-p OR 50 -<"P R and ->-P OR 



or 



OR51 R 53 R 53 

wherein each R 50 -^ 53 is independently selected from (C1-C15) alkyl; 
provided that when B is H and X is C=0, then A is other than 

(a) a pyridinyl ring substituted with a single NHC(0)R D substituted 

(b) a (C5-C6) saturated cycloalkyl ring substituted with a single 
NHC(0)R D substituted, wherein R D is (Ci-Cn) unsubstituted alkyl or (C 2 -Cn) 
unsubstituted alkenyl; and 

when B is H and n is 0, then A is not H. 
In another aspect, A is aryl; 
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provided that when B is H and X is C^O, then A is other than a phenyl 
ring substituted with either: 

(a) -O-vCCg-Cu) unsubsiituted alkyl), wherein said phenyl ring may be 
further optionally substituted with one substituent selected from halo, nitro, (C1-C3) 
alkyl, hydroxyl, (Cj-C 3 ) alkoxy or (C1-C3) alkylthio; or 

(b) -NHC(0)R D , wherein the phenyl ring may be further optionally 
substituted with 1-2 substituents independently selected from amino, nitro, (C1-G3) 
alkyl, hydroxyl, (C1-C3) alkoxy, halo, mercapto, (C1-C3) alkylthio, carbamyl or (d- 
C 3 ) alkylcarbamyl; wherein R D is as defined previously. 

In a third aspect of the invention, A is alkyl, alkenyl, alkynyl, alkoxy 

or aryloxy; 

provided that when B is H and X is C=0, then A is other than 

(a) -(CrCi6unsubstitutedalkyl)-NH 2 ; 

(b) -(C1-C0 unsubstituted alkyl)-NHC(0)R D , wherein R D is as 
defined previously; 

(c) -<Ci-Ci8)-alkyl, optionally substituted with up to one hydroxyl, 
carboxyl, or C1-C3 alkoxy, or one to three halo substituents; 

(d) -{C4-Ci*)-unsubstituted alkenyl; 




wherein R 5A is selected from Cj-Cit- unsubstituted alkyl or C 2 -Cn- 
unsubstituted alkenyl; wherein R 55 is seleaed from hydroxyethyl, hydroxymethyl, 
mercaptomethyl, mercaptoethyl, methylthioethyl, 2-thienyl, 3-indolemethyl, phenyl 
optionally substituted with a group selected from halo, nitro, Ci-C3-unsubstituted 
alkyl, hydroxy, Ci-C3-unsubstituted alkoxy, Cj-C3-unsubsituted alkylthio, carbamyl 
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or C1-C3 unsubstituted alkylcarbamyl; or benzyl optionally substituted with a group 
selected from halo, nitro, Ci-C 3 -unsubstituted alkyl, hydroxy, Ci-C 3 -unsubstituted 
aikoxy, Ci-C 3 -unsubsituted alkylthio, carbamyl or C1-C3 unsubstituted alkylcarbamyl; 
wherein t is 0 or 1 and wherein u is an integer from 1-3; and 

when B is H and X is C=0, then X, together with A, does not form a 
carbamate amino protecting group; and 

when B is H and n is 0, then A is other than C4-C14 unsubstituted alkyl. 

In a fourth aspect, B and A together form a 5-7 membered 
heterocyclic or heteroaryl ring. 

Wherein R 1 is 
B' 

■ _> 1 

^ N (XOm A 1 

» 

wherein X 1 and X"* are independently selected from C=0, OS, ONH, 
C=NR V , S=0 or SO2; 

wherein m is 0 or 1; 

wherein is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, aikoxy, carboxy or carboalkoxy; 

wherein B* is X nf R T 7 H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl or heterocyclyl; 

wherein R r is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 

wherein A 1 is H, NH 2 , NHR A ', NR A R B , alkyl, alkenyl, alkynyl, aikoxy, 
aryloxy, aryl, heteroaryl, cycloalkyl or heterocyclyl; 

wherein R A and R B are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl or carboalkoxy; 

wherein when m is 0, then A 1 is additionally selected from: 
Op o 



-P OR — <- 

I < 



R 52 and ->-P OR 50 



OR 51 R 53 R 53 
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wherein each of R^-R 53 is independently selected from C1-C15 alkyl; 

alternatively, wherein B' and A* together form a 5-7 membered 
heterocyclic or heteroaryl ring. 

Wherein R 2 is 




wherein K and K' together form a C3-C7 cycloalkyl or heterocyclyl ring 
or a C5-C10 aryl or heteroaryl ring; 

wherein J is selected from the group consisting of hydrido, amino, 
NHR J , NR J R K , alkyl, alkenyl, alkynyl, alkoxy, aryloxy, aryl, heteroaryl, cycloalkyl, 
heterocyclyl, alkylamino, hydroxyl, thio, alkylthio, alkenylthio, sulfinyl, sulfonyl, 
azidp, cyano, halo, 

S S 
I JL and I X. 1 

wherein each of R 24 , R 25 , and R 26 is independently selected from the 
group consisting of alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl; or R 24 and R 25 
together form a 5-8 membered heterocyclyl ring; 

wherein R J and R K are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl or heterocyclyl; or 

alternatively, wherein J, together with R 17 , forms a 5-8 membered 
heterocyclyl or cycloalkyl ring; or 

alternatively, wherein J, together with both R 17 and R 18 , forms a 5-8 
membered aryl, cycloalkyl, heterocyclyl or heteroaryl ring; and 
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— wherein eaclTof R 17 and R 18 is independently selected from the group 

consisting of hydrido, hydroxyl, halo, alkoxy, amino, thio, sulfinyl, sulfonyl and 




wherein R 17 and R 18 taken together can form a group consisting of 
ketal, thioketal, 



=S=o > =>=S » =>=NOR 22 and =<=NNR 22 R 23 



wherein each of R 22 and R 23 is independently selected from the group 
consisting of hydrido and alkyl 

In another embodiment, the invention also provides pharmaceutical 
compositions comprising compounds of Formula I and methods of use thereof 

In a further embodiment, the invention provides methods of making 
compounds of Formula I and pharmaceutical compositions thereof. 

In an even further embodiment , the invention provides compounds 
useful as intermediates for the preparation of the compounds of Formula I. 

In a still further embodiment, the invention provides methods of use of 
the compounds of Formula I to treat bacterial infections in humans. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

Molecular terms, when used in this application, have their common 
meaning unless otherwise specified. 

The term "hydrido" denotes a single hydrogen atom (H). 

The term "acyl" is defined as a carbonyl radical attached to an alkyl, 
alkenyl, alkynyl, cycloalkyl, heterocycyl, aryl or heteroaryl group, examples 
including, without limitation, such radicals as acetyl and benzoyl. 
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The term "amino" denotes a nitrbgeriradical containing two 
substituents independently selected from the group consisting of hydrido, alkyl, 
cycloalkyl, carboalkoxy, heterocyclyl, aryl, heteroaryl and sulfonyl. Subsets of the 
term amino are (1) the term "unsubstituted amino" which denotes an NH 2 radical, (2) 
the term "mono substituted amino" which is defined as a nitrogen radical containing a 
hydrido group and a substituent group selected from alkyl, cycloalkyl, heterocyclyl, 
aryl, or heteroaryl, and (3) the term "disubstituted amino" which is defined as a 
nitrogen radical containing two substituent groups independently selected from, alkyl, 
cycloalkyl, heterocyclyl, aryl, and heteroaryl. Preferred mono substituted amino 
radicals are "lower mono substituted amino" radicals, whereby the substituent group 
is a lower alkyl group. Preferred disubstituted amino radicals are "lower disubstituted 
amino" radicals, whereby the substituent groups are lower alkyl. 

The term "acyloxy" denotes an oxygen radical adjacent to an acyl 

group. 

The term "acylamino" denotes a nitrogen radical adjacent to an acyl 

group. 

The term "carboalkoxy" is defined as a carbonyl radical adjacent to an 
alkoxy or aryloxy group. 

The term "carboxyamido" denotes a carbonyl radical adjacent to an 

amino group. 

The term "halo" is defined as a bromo, chloro, fluoro or iodo radical. 

The term "thio" denotes a radical containing a substituent group 
independently selected from hydrido, alkyl, cycloalkyl, heterocyclyl, aryl and 
heteroaryl, attached to a divalent sulfur atom, such as, methylthio and phenylthio. 

The term "alkyl" is defined as a linear or branched, saturated radical 
having one to about twenty carbon atoms unless otherwise specified. Preferred alkyl 
radicals are "lower alkyl" radicals having one to about five carbon atoms. One or 
more hydrogen atoms can also be replaced by a substitutent group selected from acyl, 
amino, acylamino, acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo, 
hydroxyl, nitro, thio, alkyl, alkenyl, alkynyL, cycloalkyl, heterocyclyl, aryl, heteroaryl, 
alkoxy, aryloxy, sulfinyl, sulfonyl, oxo, guanidino, formyl and an amino acid side 
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chain. Examples of alkyl groups'^ ter/-butyl, 
isopropyl and methoxymethyl. Subsets of the term alkyl are (1) "unsubstituted alkyl** 
which is defined as an alkyl group that bears no substituent groups (2) "substituted 
alkyl" which denotes an alkyl radical in which (a) one or more hydrogen atoms is 
replaced by a substitutent group selected from acyl, acyloxy, carboalkoxy, carboxy, 
carboxyamido, cyano, nitro, thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, 
aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, N-sulfonylcarboxyamido, N- 
acylaminosulfonyl or (b) two or more hydrogen atoms are each replaced by a 
substituent group independently selected from hydroxyl, carboxy, C1-C3 alkoxy, 
amino, acylamino, oxo or guanidino; and (3) the term "selected substituted alkyP 
which denotes an alkyl radical in which (a) one proton is replaced by a group selected 
from hydroxyl, carboxy C1-C3 alkoxy, unsubstituted amino, acylamino, or acylamino 
phenyl or (b) one to three protons is replaced by a halo substituent. 

The term "alkenyl" is defined as linear or branched radicals having two 
to about twenty carbon atoms, preferably three to about ten carbon atoms, and 
containing at least one carbon-carbon double bond. One or more hydrogen atoms can 
also be replaced by a substituent group selected from acyl, amino, acylamino, 
acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio, 
alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, 
sulfinyl, sulfonyl, formyl, oxo and guanidino. The double bond portion(s) of the 
unsaturated hydrocarbon chain may be either in the cis or trans configuration. 
Examples of alkenyl groups include, without limitation, ethylenyl or phenyl ethylenyl. 

The term "alkynyl" denotes linear or branched radicals having from 
two to about ten carbon atoms, and containing at least one carbon-carbon triple bond. 
One or more hydrogen atoms can also be replaced by a substituent group selected 
from acyl, amino, acylamino, acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, 
halo, hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, 
heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, formyl, oxo and guanidino. An 
example of alkynyl group includes, without limitation, propynyl. 

The term "aryl" or "aryl ring" denotes aromatic radicals in a single or 
fused carbocyclic ring system, having from five to fourteen ring members. In a 
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preferred embodiment, the ring system has from six to ten ring members. One or 
more hydrogen atoms may also be replaced by a substituent group selected from acyl, 
amino, acyiamino, acyioxy, azido, alkylthio, carboalkoxy, carboxy, carboxyamido, 
cyano, halo, hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, 
aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl and fonnyl. Examples of aryl 
groups include, without limitation, phenyl, naphthyl, biphenyl, terphenyl. Subsets of 
the term aryl are (1) the term "phenyl" which denotes a compound of the formula: 




(2) the term "substituted phenyl" which is defined as a phenyl radical in which one or 
more protons are replaced by a substituent group selected from acyl, amino, acyloxy, 
azido, alkylthio, carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, 
thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, 
aryloxy, sulfinyl, sulfonyl, N-sulfonylcarboxyamido, and N-acylaminosulfonyl and 

(3) the term "acyiamino phenyrdenotes a phenyl radical in which one hydrogen atom 
is replaced by an acyiamino group. One or more additional hydrogen atoms can also 
be replaced by a substituent group selected from acyl, amino, acyiamino, acyloxy, 
azido, alkylthio, carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, 
thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, 
aryloxy, sulfinyl, sulfonyl, N-sulfonylcarboxyamido, and N-acylaminosulfonyl. 

"Heteroaryl" or "heteroaryl ring" denotes an aromatic radical which 
contain one to four hetero atoms or hetero groups selected from O, N, S, 

I 

^ S ^ or o , in a single or fused heterocyclic ring system, having 
from five to fifteen ring members. In a preferred embodiment, the heteroaryl ring 
system has from six to ten ring members. One or more hydrogen atoms may also be 
replaced by a substituent group selected from acyl, amino, acyiamino, acyloxy, 
carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio, thiocarbonyl, 
alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, 
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ffinyl, sulfonyl, and foraiyl. Examples of heteroaryl groups include, without 
limitation, pyridinyl, thiazolyl, thiadiazoyl, isoquinolinyl, pyrazolyl, oxazolyl, 
oxadiazoyl, triazolyl, and prolyl groups. Subsets of the term heteroaryl are (1) the 
term "pyridinyl" which denotes compounds of the formula: 

/ 




(2) the term "substituted pyridinyl" which is defined as a pyridinyl radical in which 
one or more protons is replaced by a substituent group selected from acyl, amino, 
acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio, 
alkyl, alkenyl, alkynyl, cycioalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, 
sulfinyl, sulfonyl, N-sulfonylcarboxyamido, and N-acylaminosulfonyl and (3) the 
term "acylamino pyridinyl" which denotes a pyridinyl radical in which one hydrogen 
atom is replaced by an acylamino group, additionally, one or more additional 
hydrogen atoms can also be replaced by a substituent group selected from acyl, 
amino, acylamino, acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo, 
hydroxyl nitro, thio, thiocarbonyl, alkyl, alkenyl, alkynyl, cycioalkyl, heterocyclyl, 
^1, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, N-sulfonylcarboxyamido, and N- 

acylaminosulfonyl. 

The term "cycioalkyl" or "cycioalkyl ring" is defined as a saturated or 
partially unsaturated caibocyclic ring in a single or fused carbocyclic ring system 
having from three to twelve ring members. In a preferred embodiment, a cycioalkyl is 
a ring system having three to seven ring members. One or more hydrogen atoms may 
also be replaced by a substituent group selected from acyl, amino, acylamino, 

acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio, 
alkyl. a*** 1 ' d^V 1 . cycioalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, 
sulfinyl, sulfonyl and formyl. Examples of a cycioalkyl group include, without 
limitation, cyclopropyl, cyclobutyl, cyclohexyl, and cycloheptyl. 

The term "heterocyclyl," "heterocyclic" or "heterocyclyl ring" is 
defined as a saturated or partially unsaturated ring containing one to four hetero atoms 
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or hetero groups selected from 0, N, NH, ? ? . wherein R z is as defined for 



o ?. 



R x 



■Hf di n*- 

<J ' ' S, ? S or o , in a single or fused heterocyclic nrig 
system having from three to twelve ring members. In a preferred embodiment, a 
heterocyclyl is a ring system having three to seven ring members. One or more 
hydrogen atoms may also be replaced by a substituent group selected from acyl, 
amino, acylamino, acyloxy, oxo, thiocarbonyl, imino, carboalkoxy, carboxy, 
carboxyamido, cyano, halo, hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl, cycloalkyl, 
heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl and formyl. 
Examples of a heterocyclyl group include, without limitation, morpholinyl, 

piperidinyl, and pyrrolidinyl. 

The term "alkoxy" denotes oxy-containing radicals substituted with an 
alkyl, cycloalkyl or heterocyclyl group. Examples include, without limitation, 
methoxy, /err-butoxy, benzyloxy and cyclohexyloxy. 

The term "aryloxy" denotes oxy-containing radicals substituted with an 
aryl or heteroaryl group. Examples include, without limitation, phenoxy. 

The term "amino acid side chain" denotes any side chain (R group) 
from a naturally-occurring or a non-naturally occurring amino acid. 

The term "sulfinyl" is defined as a tetravalent sulfur radical substituted 
with an oxo substituent and a second substituent selected from the group consisting of 
alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl group. 

The term "sulfonyl" is defined as a hexavalent sulfur radical 
substituted with two oxo substituents and a third substituent selected from alkyl, 
cycloalkyl. heterocyclyl aryl, or heteroaryl. 

The term "carbamate amino protecting group" is defined as a 
recognized amino protecting group that when bound to an amino group forms a 
carbamate. Examples of carbamate amino protecting groups can be found in 
"Protective Groups in Organic Synthesis" by Theodora W. Greene, John Wiley and 
Sons, New York, 1981 Examples of carbamate amino protecting groups include 
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benzyloxycarbonyl, t-butoxycarbonyl, t-amyloxycarbonyl, isobomyloxycarbonyl, 
adamantyloxycarbonyl, chlorobenzyloxycarbonyl, nitrobenzyloxycarbonyl or the like. 

The salts of the compounds of the invention (preferably a compound of 
Formula I) include acid addition salts and base addition salts. In a preferred 
embodiment, the salt is a pharmaceutical^ acceptable salt of the compound of 
Formula I. The term "pharmaceutical Iy-acceptable salts" embraces salts commonly 
used to form alkali metal salts and to form addition salts of free acids or free bases. 
The nature of the salt is not critical, provided that it is pharmaceutically-acceptable. 
Suitable pharmaceutically-acceptable acid addition salts of the compounds of the 
invention (preferably a compound of Formula I) may be prepared from an inorganic 
acid or an organic acid. Examples of such inorganic acids include, without limitation, 
hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric and phosphoric acid. 
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic, 
arylaliphatic, heterocyclic, carboxylic and sulfonic classes of organic acids, examples 
of which include, without limitation, formic, acetic, propionic, succinic, glycolic, 
gluconic, maleic, embonic (pamoic), methanesulfonic, ethanesulfonic, 2- 
hydroxyethanesulfonic, pantothenic, benzenesulfonic, toluenesulfonic, sulfanilic, 
mesylic, cyclohexylaminosulfonic, stearic, algenic, B-hydroxybutyric, malonic, 
galactic, and galacturonic acid. Suitable pharmaceutically-acceptable base addition 
salts of compounds of the invention (preferably a compound of Formula I) include, 
but are not limited to, metallic salts made from aluminum, calcium, lithium, 
magnesium, potassium, sodium and zinc or organic salts made from N,N'- 
dibenzylethylenediamine, chloroprocaine, choline, diethanolamine, ethylenediamine, 
N-methylglucamine, lysine and procaine. All of these salts may be prepared by 
conventional means from the corresponding compound of the invention (preferably a 
compound of Formula I) by treating, for example, the compound of the invention 
(preferably a compound of Formula I) with the appropriate acid or base. 

The compounds of the invention (preferably compounds of Formula I) 
can possess one or more asymmetric carbon atoms and are thus capable of existing in 
the form of optical isomers as well as in the form of racemic or non-racemic mixtures 
thereof. The compounds of the invention (preferably compounds of Formula I) can be 
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utilized in the present invention as a single isomer or as a mixture of stereochemical 
isomeric forms. Diastereoisomers, i.e., nonsuperimposable stereochemical isomers, 
can be separated by conventional means such as chromatography, distillation, 
crystallization or sublimation. The optical isomers can be obtained by resolution of 
the racemic mixtures according to conventional processes, for example by formation 
of diastereoisomeric salts by treatment with an optically active acid or base. 
Examples of appropriate acids include, without limitation, tartaric, diacetyltartaric, 
dibenzoyltartaric, ditoluoyltartaric and camphorsulfonic acid. The mixture of 
diastereomers can be separated by crystallization followed by liberation of the 
optically active bases from these salts. An alternative process for separation of optical 
isomers includes the use of a chiral chromatography column optimally chosen to 
maximize the separation of the enantiomers. Still another available method involves 
synthesis of covalent diastereoisomeric molecules by reacting compounds of the 
invention (preferably compounds of Formula I) with an optically pure acid in an 
activated form or an optically pure isocyanate. The synthesized diastereoisomers can 
be separated by conventional means such as chromatography, distillation, 
crystallization or sublimation, and then hydrolyzed to obtain the enantiomerically pure 
compound. The optically active compounds of the invention (preferably compounds 
of Formula I) can likewise be obtained by utilizing optically active starting materials. 
These isomers may be in the form of a free acid, a free base, an ester or a salt. 

The invention also embraces isolated compounds. An isolated 
compound refers to a compound which represents at least 10%, preferably at least 
20%, more preferably at least 50% and most preferably at least 80% of the compound 
present in the mixture. In a preferred embodiment, the compound, a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutical composition comprising the compound 
exhibits a detectable ( i.e. statistically significant) antimicrobial activity when tested 
in conventional biological assays such as those described herein. 
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Li popeptide Compounds 

The invention provides a compound of formula (I): 




H0 2 C 

and salts thereof, 

wherein R is: 



B 



> 



-N (X) n - 



wherein X and X" are independently selected from C=0, C-S, C-NH, 

C=NR X , S=0 or SOj, 

wherein n is 0 or 1; 

wherein R x is selected from alkyl. alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 

wherein B is X"R V , H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl or heterocyclyl; and 

wherein R Y is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, cycloalkyl, heterocyclyl or hydroxyl. 

In one aspect, A is H, NH 2 , NHR A , NR A R B , heteroaryl, cycloalkyl or 

heterocyclyl; 

wherein R A and R B are independently selected from' alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl or carboalkoxy; 
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wherein when n is 0, then A is additionally selected from: 



or 



->-P -OR 50 . -£-P R 52 and -^-P OR 50 

OR 51 R 53 R 53 

wherein each R^-R 53 is independently selected from (C,-Ci 5 ) alkyl; 
provided that when B is H and X is CO, then A is other than 

(a) a pyridinyl ring substituted with a single NHC(0)R D substitutent 

(b) a (C5-C 6 ) saturated cycloalkyl ring substituted with a single 
NHC(0)R D substitutent, wherein R D is (Ci-C 17 ) unsubstituted alkyl or (C 2 -Cn) 
un substituted alkenyl; and 

when B is H and n is 0, then A is not H. 
In another aspect, A is aryl; 

provided that when B is H and X is CO, then A is other than a phenyl 
ring substituted with either: 

(a) 0-((CirCj3) unsubstituted alkyl), wherein said phenyl ring may be 
further optionally substituted with one substituent selected from halo, nitro, (C1-C3) 
alkyl, hydroxyl, (C1-C3) alkoxy or (C1-C3) alkylthio; or 

(b) -NHC(0)R D , wherein the phenyl ring may be further optionally 
substituted with 1-2 substituents independently selected from amino, nitro, (C1-C3) 
alkyl, hydroxyl, (C1-C3) alkoxy, halo, mercapto, (C1-C3) alkylthio, carbamyl or (Cj- 
C3) alkylcarbamyl; wherein R D is as defined previously. 

In a third aspect of the invention, A is alkyl, alkenyl, alkynyl, alkoxy 

oraryloxy; 

provided that when B is H and X is CO, then A is other than 

(a) -(C1-C16 unsubstituted alkyl)-NH2; 

(b) -(C1-C10 unsubstituted alkyl)-NHC(P)R D ,wherein R D is as defined 

previously; 

(c) -(C]-C) 8 )-alkyl, optionally substituted with up to one hydroxyl, 
carboxyl or C1-C3 alkoxy, or one to three halo substituents; 

(d) -(C 4 -Ci8)-unsubstituted alkenyl; 
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Y ■ "/cr - 

wherein R 54 is selected from Ci-Cn- unsubstituted alkyl or C2-C17- 
unsubstituted alkenyl; wherein R 55 is selected from hydroxyethyl, hydroxymethyl, 
mercaptomethyl, mercaptoethyl, methylthioethyl, 2-thienyl, 3-indolemethyl, phenyl 
optionally substituted with a group selected from halo, nitro, Ci-C 3 -unsubstituted 
alkyl, hydroxy, Ci-C 3 -unsubstituted alkoxy, Ci-C3-unsubsituted alkylthio, carbamyl 
or C1-C3 unsubstituted alkylcarbamyl; or benzyl optionally substituted with a group 
selected from halo, nitro, d-C 3 -unsubstituted alkyl, hydroxy, Ci-C 3 -unsubstituted 
alkoxy, Ci-C 3 -unsubsituted alkylthio, carbamyl or Ci-C 3 unsubstituted alkylcarbamyl; 
wherein t is 0 or 1 and wherein u is an integer from 1-3; and 

when B is H and X is C=0, then X, together with A, does not form a 
carbamate amino protecting group; and 

when B is H and n is 0, then A is other than C4-C14 unsubstituted alkyl. 

In a fourth aspect, B and A together form a 5-7 membered 
heterocyclic or heteroaryl ring. 

Wherein R 1 is 
B' 

_> 1 

^ N QC) n A' 

9 

wherein X 1 and X ,M are independently selected from C=0, C=S, C=NH, 
C^NR^SOorSC^; 

wherein mis 0 or 1; 

wherein R^ is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 
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wherein B' is X" R Y ', H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; 

wherein R Y 'is selected from hydrido, alkyl, alkenyl, alkynyl aryl, 
heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 

wherein A* is H, NH 2 , NHR A , NR A R B , alkyl, alkenyl, alkynyl, alkoxy, 
aryloxy, aryl, heteroaryl, cycloalkyl or heterocyclyl; 

wherein R A ' and R B ' are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl or carboalkoxy; 



wherein when m is 0, then A 1 is additionally selected from: 
0.9 0 




wherein each of R 50 -R 53 is independently selected from C1-C15 alkyl; 
alternatively, wherein B' and A 1 together form a 5-7 membered 
heterocyclic or heteroaryl ring. 

Wherein R 2 is 




wherein K and K 1 together form a C3-C7 cycloalkyl or heterocyclyl ring 
or a C5-C10 aryl or heteroaryl ring; 

wherein J is selected from the group consisting of hydrido, amino, 
NHR^NR^, alkyl, alkenyl, alkynyl, alkoxy, aryloxy, aryl, heteroaryl, cycloalkyl, 
heterocyclyl, alkylamino, hydroxyl, thio, alkylthio, alkenylthio, sulfinyl, sulfonyl, 
azido, cyano, halo, 
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wherein each of R 2 \ R 25 , and R 26 is independently selected from the 



group consisting of alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl; or R 24 and R 25 
together form a 5-8 membered heterocyclyl ring; 

wherein R J and R K are independently selected from alkyl, alkenyi, 
alkynyl, aryl, heteroaryl, cycloalkyl or heterocyclyl; or 

alternatively, wherein J, together with R 17 , forms a 5-8 membered 
heterocyclyl or cycloalkyl ring; or 

alternatively, wherein J, together with both R 17 and R 18 , forms a 5-8 
membered aryl, cycloalkyl, heterocyclyl or heteroaryl ring; and 

wherein each of R 17 and R 18 is independently selected from the group 
consisting of hydrido,halo, hydroxyl, alkoxy, amino, thio, sulfinyl, sulfonyl and 

— ? — NOR 22 
> ; or 

wherein R 17 and R 18 taken together can form a group consisting of 
ketal, thioketal, 

z|=0 > =^=S • =5=NOR 22 and =^=NNR 22 R 23 



wherein each of R 22 and R 23 is independently selected from the group 
consisting of hydrido and alkyl. 

In a preferred embodiment of the invention, R is selected from 
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wherein each of R 3 , R 4 R s , and R 6 is independently selected from the group consisting 
of hydrido, alkyl, aryl, heterocyclyl and heteroaryl, and wherein R is selected from 
the group consisting of alkyl, aryl, heterocyclyl and heteroaryl. 

In a more preferred embodiment of the invention R is selected from 
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wherein R 4 ' is selected from the group consisting of alkyl, substituted alkyl, 
substituted phenyl, heteroaryl, heterocyclyl, optionally substituted (C«-Ci 4 )-straight 

chain alkyl and <• ; wherein R 7 is an alkyl group. 

In an even more preferred embodiment of the invention, R is 
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In a preferred embodiment of the invention, R 1 is selected from the 
group consisting of: 

o 

O 

NH 2 



H 




NR 10 

x 



and 



O 



wherein R 8 is selected from an amino acid side chain, wherein said amino acid side 
chain may be one that is naturally occurring or one that is not naturally occurring, 
wherein each of R>, R !0 and R» is selected from hydrido, alkyl, aryl, heterocyclyl and 
heteroaryl; wherein R 12 is selected from the group consisting of heterocyclyl, 
heteroaryl, aryl, and alkyl and wherein R 13 is selected from (C,-C 3 )-alkyl and aryl. 

In a more preferred embodiment of the invention, R 1 is selected from 
the group consisting of 

O 





NR 10 



r H 



and 




wherein R 8 is selected from tryptophan side chain and lysine side chain; wherein each 
of R 10 and R u is independently selected from hydrido and alkyl; wherein R 12 is 
selected from imidazolyl, N-methylimidazolyl, indolyl, quinolinyl, benzyloxybenzyl, 



WO 01/44272 



23 



PCT/USOO/34118 



and benzylpiperidenylbenzyl; and wherein X 4 is selected from fluoro and 



trifluoromethyl. 



In a preferred embodiment of R 2 , J is selected from the group 



-ts^^OR 26 



wherein R 17 and R 18 



consisting of hydrido, amino, azido and 
taken together form a group selected from the group consisting of ketal, 

=|=0 and =|=NOR 22 

alternatively, R n is hydroxyl when R 18 is hydrido. Alternatively, wherein J, together 

with R 17 , forms a heterocyclyl ring. 

In a more preferred embodiment of the invention, R 2 is selected from 



R 17 r« R 19 




R 17 R 18 R 



and 




wherein R 17 and R 18 taken together form a group selected from 



=>=0 and =?=NOR 22 

\ > wherein R 22 is selected from the group 

consisting of H and alkyl; wherein R 19 is selected from the group consisting of 

S 



.A. 



S 26 



— >-S' OR' 

hydrido, amino, azido and 

In an even more preferred embodiment of the invention R* is 
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O NHj 




Table I provides exemplary compounds of Formula I: 
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41 


1 F H > fY° 

1 ^ J 


NHBoc 


0 m 


1836 


1 


43 


0 F 
H 


NHBoc 




1624 


1 


AA 
HM 


o a 


NHBoc 


O NHj 

M 


1675 


1 


AO 




NH 2 


O NHj 

AS 


1665 


2a 


49 




NH-> 


-r U 


1703 


1 


50 




NH 

A 
HN NH2 


• O NHz 


1738.8 


3 1 


56 


JNrlL,UINll^ll2 < /7^-n.3 


O 

NHBoc 


0 NH2 


1950 


4 


57 




O 

HrT j .. 
*T~ NHBoc 


O NHz 


1992 


4 


58 




O 

uxA/\/V NHBoe 
nri y 

~T" NHBoc 


O NHz 


2006 


4 


62 


NHCONH(CH 2 )7CH3 


O 

HN^y^^-^ * 


O NHj 

■ft) 


1750 


4 


63 


NHCONH(CH 2 )ioCH 3 


O 

HN^y^^^ ' 

rn i nr ' K114- 


O NH2 


1792 


4 


64 


MHCONH(CH 2 )i,CH 3 


O 

"~-~'f- n - Kfuu 


0 NHz 


1806 


4 


69 


NHCONH(CH 2 )tCH3 


H 


O NHz 


1808 


4 


70 


NHCONH(CH 2 )tCH3 


O NH2 


O NHz 


1759 


1 4 


71 


NHCONH(CH 2 )tCH3 


NH 
HN^NHz 


O NH? 


1650 


3 


75 


NHCONH(CH 2 ),oCH 3 


NBoc 
HN^ NHBoc 


0 NHz 


1706.9 


3 
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76 


NHCONH(CH 2 )tCH 3 


H 


O NHj 1 


780.9 


4a 


77 


NHCONH(CH 2 )tCH 3 




s r 

■r6 1 


701.8 


4a 


78 


NHCONH(CH 2 ) 7 CH 3 




AS 1 


1807.9 


4a 


87 


NHCONH(CH 2 ) u CH 3 


"fro™ ' 




1757.9 


4a 


88 


NHCONH(CH 2 )nCH 3 




•TO 


1864 


4a ■ 


89 


NHCONH(CH 2 )nCH 3 




■ft) 


1837 


4a 


100 


o 

HN- J ' v T / ^(CHj) S CH J 

"T" NH2 


NH 2 


AS 


1635.7 


1 1 


106 
108 








1832 


4 


NHCONH(CH 2 )ioCH 3 






1 1801 


4 


113 


NHCONH(CH 2 )ioCH 3 




1 XJC 


1743 


4a 


114 


NHCONH(CH 2 )ioCH 3 


H 


LAi 


1822 


4b 


115 


1 


NHBoc 




1828.8 


1 


116 


1 


NH 2 


AS 


"1729 


1 


117 


NHCONH(CH 2 ) 8 CH 3 


NHBoc 


AS 


1636.6 


; 2b 


118 


NHCONH(CH 2 )gCH 3 


NH 2 


-TO 


1636.( 


> 2b 


119 


NHCONH(CH 2 ) 9 CH 3 


NHBoc 


0 NH2 


1650. 


1 2c 


120 


NHCONH(CH 2 >CH 3 


NH 2 




1650. 


2 2c 
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123 


MHCOCH 2 S(CH 3 )nCH3 


INflJ 




1709 


1 

1 


124 


NHCOCH 2 S(CH 2 ) 10 CH 3 


NH 2 


■ft) 


1695 


1 


125 


NHCOCH 2 S(CH 2 )9CH3 


NH 2 




1681 


1 



Preferred compounds of Formula I are compound 2, compound 3, 
compound 18, compound 48, compound 89, compound 116, compound 118, and 
compound 120. 

Other preferred compounds include a compound of Formula (T)» 





CONHj 




' O 


H 










H 


0 




C0 2 H 






H0 2 C 



wherein R ,0 °, R 101 and R I0J are as defined in Table II: 



Cpd 
# 


R 100 


R .o. 


R 102 


Mass 
Spec 


Synth 
Ex# 


72 


o 

HN*^Y^(CH2)iCH3 
™ OH 


NHBoc 


"6 NH2 


1764.5 


1 


73 


O 

~T~ OH 


NHBoc 


O NHj 

4^6 


1792.5 


1 
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74 


O OH 

• 


NHBoc 


O NHj 


1820.5 


1 


109 


NHCOCHCH(CH 2 ) 7 CH 3 


NHBoc 




1651.8 


lb 


110 


NHCOCHCH(CH 2 ) 9 CH 3 


NHBoc 


O N^2 

■rO 


1679.9 


lb 


111 


NHCOCHCH(CH 2 )tCH 3 


NH 2 


• O NH2 


1680 


lb 


112 


NHCOCHCH(CH 2 )9CH3 


NH 2 




1680 


lb 



According to a preferred embodiment, the present invention provides 
or more crystalline forms of compound of formula (I), and salts thereof. 



T i pnpepude Intermediates 

The present invention also provides compounds that are particularly 
useful as intermediates for the preparation of the compounds of Formula L These 
compounds may also have antibacterial properties, as discussed above. In one aspect 
of the invention, compounds of Formula II are provided: 




wherein R 14 is selected from the group consisting of 
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75 — NH 

* \ 



56 




OH 




and 



wherein R 56 is an optionally substituted straight-chain C-C 14 alkyl group and wherein 
q' is 0-3. 

Compounds 1, 2, 18, 48, 1 16, 1 18 and 120 are useful both as 
antibacterial compounds and as intermediates in the synthesis of compounds of this 
invention. 

Compounds 72, 73 and 74 as well as the formula (IT) compounds in 
Table III are other preferred compounds that are useful as antibacterial compounds 
and as intermediates in the synthesis of compounds of this invention: 



Compound # 


R 14 


45 


OH 

A^CCH^CH, 


~~ 37 


OH 

y-'ScH^CH* 


46 


OH 


~~ 38 


OH 

« iK ^ Nv (CH 2 ) B CH 3 


47 


OH 

y^A (C H,WCH, 


39 





Table IV provides another set of formula (II) compounds that are 
useful as intermediates in the synthesis of compounds of this invention: 
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TablelY 



Compound # 


R 14 


150 


(CH 2 )rCH3 


151 


(CH 2 )«CH 3 


152 


fCH,>CH 3 


153 


(CH,),nCH 3 




fCH,)nCH 3 


155 


(CH 2 )nCH 3 



In another aspect of the invention, compounds of Formula m are 
provided as useful intermediates for the preparation of compounds of Formula I 
and/or as antibacterial compounds: 




wherein R 15 is selected from hydrido and a carbamate amino protecting group, 
preferably a ter/-butoxycarbonyl group; wherein R 16 is selected from the group 



consisting of 
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^.CH 2 — aryl ■ -\cH 2 — heteroaryl ' \cH 2 — 



heterocydyt 




-R 57 ' ^ 




NH 



wherein R 57 is a halo or halo substituted alkyl group, preferably a fluoro or 
trifluoromethyl group; wherein, R M is an amino acid side chain, preferably a lysine or 
tryptophan side chain. 

jjp^jyptiHp Com pound Pharmaceutical Co mposi t ions a nd Methods of Use Thereof 

Another object of the instant invention is to provide lipopeptide 
compounds or salts thereof, as well as pharmaceutical compositions or formulations 
comprising lipopeptide compounds or its salts. 

Lipopeptide compounds, or pharmaceutically acceptable salts thereof, 
can be formulated for oral, intravenous, intramuscular, subcutaneous or parenteral 
administration for the therapeutic or prophylactic treatment of diseases, particularly 
bacterial infections. For oral or parenteral administration, lipopeptide compounds of 
this invention can be mixed with conventional pharmaceutical carriers and excipients 
and used in the form of tablets, capsules, elixirs, suspensions, syrups, wafers and the 
like. The compositions comprising a compound of this invention will contain from 
about 0.1 to about 99% by weight of the active compound, and more generally from 
about 10 to about 30%. 

The pharmaceutical preparations disclosed herein are prepared in 
accordance with standard procedures and are administered at dosages that are selected 
to reduce, prevent or eliminate the infection (See, e. g., Remington's Pharmaceutical 
Sciences, Mack Publishing Company, Easton, PA and Goodman and Gilman's The 
Pharmaceutical Basis of Therapeutics, Pergamon Press, New York, NY, the contents 
of which are incorporated herein by reference, for a general description of the 
methods for administering various antimicrobial agents for human therapy). The 
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compositions of the invention (preferably of Formula I) can be delivered using 
controlled ( e.g., capsules) or sustained release delivery systems (e.g., bioerodable 
matrices). Exemplary delayed release delivery systems for drug delivery that are 
suitable for administration of the compositions of the invention (preferably of 
Formula I) are described in U.S. Patent Nos. 4,452,775 (issued to Kent), 5,239,660 
(issued to Leonard), 3,854,480 (issued to Zaffaroni). 

The pharmaceutically-acceptable compositions of the present invention 
comprise one or more compounds of the invention (preferably compounds of Formula 
I) in association with one or more nontoxic, pharmaceutically-acceptable carriers 
an d/or diluents and/or adjuvants and/or excipients, collectively referred to herein as 
•■carrier" materials, and if desired other active ingredients. The compositions may 
contain common carriers and excipients, such as com starch or gelatin, lactose, 
sucrose, microcrystalline cellulose, kaolin, mannitol, dicalcium phosphate, sodium 
chloride and alginic acid. The compositions may contain croscarmellose sodium, 
microcrystalline cellulose, com starch, sodium starch glycolate and alginic acid. 

Tablet binders that can be included are acacia, methylcellulose, sodium 
carboxymethylcellulose, polyvinylpyrrolidone (Povidone), hydroxypropyl 
methylcellulose, sucrose, starch and ethylcellulose. 

Lubricants that can be used include magnesium stearate or other 
metallic stearates, stearic acid, silicone fluid, talc, waxes, oils and colloidal silica. 

Flavoring agents such as peppermint, oil of wintergreen, cherry 
flavoring or the like can also be used. It may also be desirable to add a coloring agent 
to make the dosage form more aesthetic in appearance or to help identify the product: 

For oral use, solid formulations such as tablets and capsules are 
particularly useful. Sustained release or enterically coated preparations may also be 
devised. For pediatric and geriatric applications, suspensions, syrups and chewable 
tablets are especially suitable. For oral administration, the pharmaceutical 
compositions are in the form of, for example, a tablet, capsule, suspension or liquid. 
The pharmaceutical composition is preferably made in the form of a dosage unit 
containing a therapeutically-eftective amount of the active ingredient. Examples of 
such dosage units are tablets and capsules. For therapeutic purposes, the tablets and 



WO 01/44272 



34 



PCTAJSOO/34118 



capsules which can contain, in addition to the active ingredient, conventional earners 
such as binding agents, for example, acacia gum, gelatin, polyvinylpyrrolidone, 
sorbitol, or tragacanth; fillers, for example, calcium phosphate, glycine, lactose, 
maize-starch, sorbitol, or sucrose; lubricants, for example, magnesium stearate, 
polyethylene glycol, silica, or talc; disintegrants, for example, potato starch, flavonng 
or coloring agents, or acceptable wetting agents. Oral liquid preparations generally 
are in the form of aqueous or oily solutions, suspensions, emulsions, syrups or ehx.rs 
may contain conventional additives such as suspending agents, emulsifying agents, 
„on-aqueous agents, preservatives, coloring agents and flavoring agents. Examples of 
additives for liquid preparations include acacia, almond oil, ethyl alcohol, fracttonated 
coconut oil, gelatin, glucose syrup, glycerin, hydrogenated edible fats, lecithin, methyl 
cellulose, methyl or propyl parahydroxybenzoate, propylene glycol, sorbrtol, or 
sorbic acid. 

For intravenous (TV) use, a lipopeptide compound according to the 
invention can be dissolved or suspended in any of the commonly used intravenous 
fluids and administered by infusion. Intravenous fluids include, without linutatum, 
physiological saline or Ringer's solution. Intravenous administration may be 
accomplished by using, without limitation, syringe, minipump or intravenous line. 

Formulations for parenteral administration can be in the form of 
aqueous or non-aqueous isotonic sterile injection solutions or suspensions. These 
solutions or suspensions can be prepared from sterile powders or granules havmg one 
or mor e of the carriers mentioned for use in the formulations for oral admimstration. 
The compounds can be dissolved in polyethylene glycol, propylene glycol, ethanol, 
com oil, benzyl alcohol, sodium chloride, and/or various buffers. 

For intramuscular preparations, a sterile formulation of a lipopeptide 
compound or a suitable soluble salt form of the compound, for example the 
hydrochloride salt, can be dissolved and administered in a pharmaceutical diluent 
such as Water-for-Injection (WFI), physiological saline or 5% glucose. A suitable 
insoluble form of the compound may be prepared and administered as a suspension ,n 
an aqueous base or a pharmaceutically acceptable oil base, e.g., an ester of a long 
chain fatty acid such as ethyl oleate. 
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A dose of an intravenous, intramuscular or parental formulation of a 
Hpopeptidecompou.dmaybeadminsteredasabolusorbyslowinfusioa Abolu SlS 
a dose that is administered in less than 30 minute, In a prefened embodiment, a 
bolus is administered in less than 15 or less than 10 minutes. In a more preferred 
embo diment^ 

Referred embodiment, a bolus is administered in one minute or less. An .nfus.on . a 

do sethatisad m inisteredata ra teof30minutesorgreater. Inapreferred 

». r«r«,t«- in another embod ment, the infusion 
embodiment, the infusion is one hour or greater. In anotner 

is substantially constant. 

For topical use the compounds of .he present invenuon can also be 
p^din suitable fortns to be applied to the skin, or muoss membranes of the nose 

and throat, -d can take me fonn ofeream, ointment liqtrid **• °< — 
L n ^orU^P»«s.Su d .^ea I fo^on. ta h H c» ta cM«c l ^«l 

Iplunds such as dimethylsulfoxide (DMSO) to facditate -face peste^on of the 
^Uve ingmdten^ ^ ^ ^ ^ „ ^ the ^pounds of the p«sem 
inve mion canbe presented in liquid or semi-houid form formulated in hydrophobtc or 
hydrophilic bases as ointments, oreams, lotions, paints or powdera. 

For rectal administration the compounds of toe present tnventton cat. 
be .aministered in the form of suppositories admixed with convention* camera suck 

as cocoa butter, wax or other glyceride. 

Alternatively, the compounds of the present invention can be tn 
^er form for reconstitute in the appropriate phanoaceuticaUy accepts catne, 
a , Ae time of delivery. In another embodiment, the unit dosage fbnn of me 
Lpound can be a solution of .he confound or pteferab,, a sah thereof m a -table 
„„»! in sterile, hermetical.y sealed ampou.es or steri.e syringes. The Condon 
decompound in the unit dosage may vary,e.g. fromahou, . percent to abort 50 
percent, depending on the compound used and its soluhiU,, and the dose deasred b, 
L physiciat. If the composirions contain dosage units, each dosage un„ prefentbl, 
epmainsfrom 1-500 mg of the active material. For adutt human treatment, the 
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dosage employed P*-* ranges from 5 mg ,0 .0 g, per day, depending on to 

route andtrequeneyofsdniinisueoon- *» 
In mother aspact, the invention provides a metitod .or mhrbamg the 
„«* of microorganisms, prefer*!, bacteria, comprising conracting said organrsms 
1, a compound of the invention, preferably a compound of ft-* X under 
conditions which permit entry of the compound imo said orgaxusm and rnto sasd 
organism. Such conditions are known to one skilled in to art and l« 
rlpuLintoExamp^ This method involves contacting a mrcrobr. «« wrth a 
. ^peutically-elfective amount of compounds) of to invention, preferably 
compound(s) of Formula I, in vrto or in v/lro. 

According to this aspect of to invention, to novel composrtrons 
prosed herein a™ placed in a phartnacutically accept^ casrfe, and ara denverad 
^ recipient subje* (preferably a human) in accordance witi, known mefcodsofdrug 

1 ^Jntion^voutiUaaart-recogaiaedp^lsfordeliv.tingto^emw.ti.to 
omy substantia, procedural modification being to substitution of to compounds of 
JLntion (preferab., compounds of Formula 0 for to drags in to art-mcogruaed 
p^ocols. Ukev^tometoosforu.ugtoclaimedcontposition.brueaungccru 
„ culture, for example, to eliminate or reduce to ,ev.l of ba^eria! contamrnatron of a 
cunuse, utilise art-record protocoU for treating oeU otitic wrth anubac«ml 

Ipounds of to invention (preferab.v compounds of Formula F) for to agents used 

in the art-recognized protocols. 

In one embodiment, the invention provides a method for treating an 

infection, especi^^ , 
^erapcutically.efrective amount of a Hpopeptide compound according to Formula I. 
Exemplary procedures for delivering an antibacterial agent are desenbed in U.S. 
Patent No. 5,041,567, issued to Rogers and in PCT patent application number 
EP94/02552 (publication no. WO 95/05384), the entire contents of which documents 
a.eincorp.ratedinmeirentiretyhereinbyreference. As used herein the phrase 
.Uerapeutically-effective amount" means an amount of a compound of the present 
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P ^, » n « described herein, is defined as a 

innate an infection. The term "subject , as aescnocu 

othw anima, patien, i- need of Bpopep^e - J- 1— ^ ^ rf 

The method comprises admimstenng to the suojeci 
^poundofrmsinvennoo. Aneffecavedoseisgenerdybe^ab^ 1- 
Z 100 mg/Wg of a lipopepode compound of Formula I or a pharmaceu,.eaUy 

I«lrerreado ! o i s fr o ma bou. 1 .o25™ 8 *gofa«pop«P^co m po^of 

Lrcisu^ybe^O, and ^ 
^ The compound of Formula I cnn be MM - ■ *0P. ** *- 
^^daof^a.g-.fbr^d.ysortor^n.o^^^ The 
pL administered doae o, thetotal — — — - *J- " ^ 

Ll. 0. tolerance of the P"— » » ^° Uni *" mCr0 °* n,OT " , . 
Organisms avowed in .ho — A methoo of ad™— , a paaen, of 

W,, of U S. MW Application^. 60/101.S28, filed Septembe, 25, 1990. 

and 60/125,750, filed March 24, 1999. 

A UpopepUde compound according to this invention may also be 
ministered in the die, or feeo of a pa.ien« or animal. If administered as pan of a 

SZd « no more than 0.5% by weigh,. The die, for annua* can be 



WO 01/44272 



PCTAJSOO/34118 



38 



normal foodstuffs to which the compbund can be added or it can be added to a 
premix. 

The methods of the present invention comprise administering a 
lipopeptide compound of Formula I or a pharmaceutical composition thereof to a 
subject in need thereof in an amount that is efficacious in reducing or eliminating the 
bacterial infection. The compound may be administered orally, parenteral^ by 
inhalation, topically, rectally, nasally, buccally, vaginally, or by an implanted 
reservoir, external pump or catheter. The compound may be prepared for opthalmic 
or aerosolized uses. The compounds of the present invention can be administered as 
an aerosol for the treatment of pneumonia or other lung-based infections. A preferred 
aerosol delivery vehicle is an anhydrous or dry powder inhaler. Lipopeptide 
compounds of Formula I or a pharmaceutical composition thereof also may be 
directly injected or administered into an abscess, ventricle or joint. Parenteral 
administration includes subcutaneous, intravenous, intramuscular, intra-articular, 
intra-synovial, cisternal, intrathecal, intrahepatic, intralesional and intracranial 
injection or infusion. In a preferred embodiment, lipopeptide compounds are 
administered intravenously, subcutaneously or orally. In a preferred embodiment for 
administering a lipopeptide compound according to Formula I to a cell culture, the 
compound may be administered in a nutrient medium. 

The method of the instant invention may be used to treat a subject 
having a bacterial infection in which the infection is caused or exacerbated by any 
type of bacteria, particularly gram-positive bacteria. In one embodiment, a 
lipopeptide compound or a pharmaceutical composition thereof is administered to a 
patient according to the methods of this invention. In a preferred embodiment, the 
bacterial infection may be caused or exacerbated by gram-positive bacteria. These 
gram-positive bacteria include, but are not limited to, methicillin-susceptible and 
methicillin-resistant staphylococci (including Staphylococcus aureus, 5. epidermidis, 
S. haemolyticus, S. hominis, S. saprophytics, and coagulase-negative staphylococci), 
glycopeptide intermediary- susceptible S. aureus (GISA), penicillin-susceptible and 
penicillin-resistant streptococci (including Streptococcus pneumoniae. S. pyogenes, 5. 
agalactiae, S. avium, S. bovis, S. lactis, S. sangius and Streptococci Group C, 
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Group G and viridans strapped), entered ™* 

X* * (including M. — « 4 » «f 

U, , prefared riM * — *> "** rf **** 
expounds of Formu,. I «M cUssica.., — " strains is ^ to** 

Cssicauy — >" > - -h— 

elodi.cn, rhe minimum inhibnoty concent-adon (MIC) vaiue foe hpop^U 

JoMov-er^thao^mycu, T^ta.,— 

peptide compound of* — or a ph^nac^nica. Condon ttW .. 

administered according to the methods of this invention to a patient who exhibits a 

aZntycin. .n addition. unUke giycopeptide 

^ U concenua dependent bacteHcida, activity against *am-pos «. 

■ t enrionor a pharmaceutic* composition thereofis adminiaercd aecordtog.0 
irrdsofj— toap^mne^ofrap^y^an^i^. 

Themethodoftheinsuntinvemionmaybnusedforanybacena! 

■ ^KoHv in a oreferred embodiment, the bacterial 
• f^innofanvorean or tissue in the body, inapreiwi 

•nfecuonotanyorg These organs or tissue include, without 

infection is caused by gram-positive bactena. These organs 

rl ons^bacteremiaanauHnarytraainfection, The method of the invention may 
limit ation, otitis media, sinusitis, chronic bronchitis and pneumonia, including 
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pneumonia caused by drug-resistant S. ^eumo/wae or H. influenzae. The method of 
the invention also may be used to treat mixed infections that comprise different types 
of gram-positive bacteria, or which comprise both gram-positive and gram-negative 
bacteria. These types of infections include intra-abdominal infections and 
obstetrical/gynecological infections. The method of the invention also may be used to 
treat an infection including, without limitation, endocarditis, nephritis, sepUc arthritis, 
intra-abdominal sepsis, bone and joint infections, and osteomyelitis. In a preferred 
embodiment, any of the above-described diseases may be treated using lipopeptide 
compounds according to this invention or pharmaceutical compositions thereof. 

The method of the instant invention may also be practiced while 
concurrently administering one or more other antimicrobial agents, such as 
antibacterial agents (antibiotics) or antifungal agents. In one aspect, the method may 
be practiced by administering more than one lipopeptide compounds according to this 
invention. In another embodiment, the method may be practiced by administering a 
lipopeptide compound according to this invention with another lipopeptide ^ 
compound, such as daptomycin. 

Antibacterial agents and classes thereof that may be co-administered 
with a compound of the present invention include, without limitation, penicillins and 
related drugs, carbapenems, cephalosporins and related drugs, aminoglycosides, 
bacitracin, gramicidin, mupirocin, chloramphenicol, thiamphenicol, fosidate sodium, 
lincomycin, clindamycin, macrolides, novobiocin, polymyxins, rifamycins, 
spectinomycin, tetracyclines, vancomycin, teicoplanin, streptogramins, anti-folate 
agents including sulfonamides, trimethoprim and its combinations and 
pyrimethamine, synthetic antibacterials including nitrofurans, methenamine 
mandelate and methenamine hippurate, nitroimidazoles, quinolones, 
fluoroquinolones, isoniazid, ethambutol, pyrazinamide, para-aminosalicylic acid 
(PAS), cycloserine, capreomycin, ethionamide, prothionamide, thiacetazone, 
viomycin, eveminomycin, glycopeptide, glycylcylcline, ketolides, oxazolidinone; 
imipenen, amikacin, netilmicin, fosfomycin, gentamicin, ceftriaxone, Ziracin, LY 
333328, CL 331002, HMR 3647, Linezolid, Synercid, Aztreonam, and 
Metronidazole, Epiroprim, OCA-983, GV-143253, Sanfetrinem sodium, CS-834, 
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Biapenem, A-99058.1, A-165600, A-179796, KA 159, Dynemicin A, DX8739, DU 
6681; Cefluprenam, ER 35786, Cefosclis, Sanfetrinem celexetu, HGP-31, Cefpirome, 
HMR-3647 RU-59863, Mersacidin, KP 736, Rifalaal; Kosan, AM 1732, MEN - 
10 700, Lenapenem, BO 2502A, NE-1530, PR 39, K130, OPC 20000, OPC 2045, 
Veneprim, PD 138312, PD 140248, CP 111905, Sulopenem, ritipenam acoxyl, RO- 
65-5788, Cyclothialidine, Sch-40832, SEP-132613, micacocidin A, SB-275833, SR- 
15402, SUN A0026, TOC 39, carumonam, Cefozopran, Cefetamet pivoxil, and T 
3811. 

In a preferred embodiment, antibacterial agents that may be co- 
administered with a compound according to this invention include, without limitation, 
imipenen, amikacin, netilmicin, fosfomycin, gentamicin, ceftriaxone, teicoplamn, 
Ziracin, LY 333328, CL 33 1002, HMR 3647, Linezolid, Synercid, Aztreonam, and 
Metronidazole. 

Antifungal agents that may be co-administered with a compound 
according to this invention include, without limitation, Caspofungen, Voriconazole, 
Sertaconazole, B-367, FK-463, LY-303366, Sch-56592, Sitafloxacin, DB-289 
polyenes, such as Amphotericin, Nystatin, Primaricin; azoles, such as Fluconazole, 
Itraconazole, and Ketoconazole; allylamines, such as Naftifine and Terbinafine; and 
anti-metabolites such as Flucytosine. Other antifungal agents include without 
Unction, those disclosed in Fostel et al., Drug Discovery Today 5:25-32 (2000), 
herein incorporated by reference. Fostel et al. disclose antifungal compounds 
including Corynecandin, Mer-WF3010, Fusacandins, Artricratin/LL 15G256 Y , 
Sordarins, CispenUcin, Azoxybacillin, Aureobasidin and Khafrefungin. 

Lipopeptide compounds may be administered according to this method 
until the bacterial infection is eradicated or reduced. In one embodiment, a 
Upopeptide compound is administered for a period of time from 3 days to 6 months. 
In a preferred embodiment, a lipopeptide compound is administered for 7 to 56 days. 
In a more preferred embodiment, a lipopeptide compound is administered for 7 to 28 
days. In an even more preferred embodiment, a lipopeptide compound is 
administered for 7 to 14 days. Lipopeptide compounds may be administered for a 
longer or shorter time period if it is so desired. 
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Qrrirr? 1 Pr^iires for Lipopeptide Compound Synthesis 

~ Lipopeptide compounds of Formula I may be produced as described 
below. The lipopeptide compounds of the instant invention may be produced semi- 
synthetically using daptomycin as a starting point or may be produced by a total 



For the semi-synthetic approach according to the present invention, 
daptomycin may be prepared by any method known in the art. See, e.g., United States 
Patents 4,885,243 and 4,874,843. Daptomycin may be used in its acylated state or it 
may be deacylated prior to its use as described herein. Daptomycin may be 
deacylated using Actinoplanes utahensis as described in United States Patent 
4 482,487. Alternatively, daptomycin may be deacylated as follows: 

Daptomycin (5.0 g) was dissolved in water (25 ml) and adjusted to pH 
9 with 5M sodium hydroxide. Ditert-butyldicarbonate (1.5 g) was added and the 
mixture was adjusted to maintain pH 9 with 5 M sodium hydroxide until the reaction 
was complete (4 hours). The P H was adjusted to 7 and the mixture was loaded onto a 
Bondesil 40n C8 resin column. The column was washed with water and the product 
waS eluted from the column with methanol. Evaporation of the methanol gave BOC- 

protected daptomycin as a yellow powder . 

A preparation of deacylase enzyme was produced from recombinant 
Streptomyces Imdans, which expresses the Actinoplanes utahensis deacylase enzyme. 
The enzyme in ethylene glycol (400 ul) was added to BOC-protected daptomycin (1 
g) in water (100 ml) at pH 7-8. After incubation for 72 hours, the mixture was loaded 
on a Bondesil 40u C8 resin column. The column was washed with water and the 
product was eluted from the column with 10% acetonitrile in water. The product was 
evaporated to give deacylated BOC-protected daptomycin as a yellow powder. 
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gjm iirenine Derivatives 
Scheme 1 




Daptomycin I 

Daptomycin can be converted into analogs bearing modifications at th 
R 2 position by converting the aromatic amino group to the diazonium salt compound 
with reagents such as sodium nitrite/hydrochloric acid or isoamylnitrite. Using 
chemistry known to those skilled in the art and following the teachings of the 
disclosure, the diazonium group can then be displaced by reagents such as sodium 
azide, potassium ethylxanthate or copper chloride to yield derivative compounds II, 
wherein R 19 is as previously defined. 

Scheme 2 




m 

Additionally, compound I can be converted to the azide compound m 



by reaction with an azide source, typically sodium azide. Modifications to the ketone 
group can then be undertaken using chemistry known to those having ordinary skill in 
the art, such as reduction, oxime formation, ketalization conversion to a leaving group 
and displacement to give compounds of formula IV, wherein R 17 and R 18 are as 
previously defined. 
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Scheme 3 





Compound IV may also be converted to compound V by reducing the 
^de group to the amine using chemistry known to those having ordinary skill in the 
art, and following the teachings of the disclosure, such as reaction with triphenyl 
phosphine and water, or reducing agents such as sodium borohydride wherein R» and 
r. 18 are as previously defined. 



NHNcHjJdCH, 




Additionally compound I can be converted into compound VI by 
reduction with hypophosphorus acid. Modifications to the ketone group can then be 
undertaken using chemistry known to those having ordinary skill in the art similar to 
those used in scheme 2, wherein R 17 and R 1S are as previously defined. 
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Qrnjtbine derivatives 
Scheme 1 




NH^lCH^CHj 



Daptomyan 



Daptomycin can be converted into analogs bearing modifications at the 
r» position by treating the aromatic amino group of the ornithine with reagents such 
as isocyanates, isothiocyanates, activated esters, acid chlorides, sulfonylchlorides or 
activated sulfonamides, heterocycles bearing readily displaceable groups, imidates, 
lactones or reductively with aldehydes to yield compound vm, wherein R' is as 
previously defined. 

g^pjpphsn Amine Derivatives 
Scheme I 




Daptomycin can be converted into compound K by first protecting the 
ornithine amine with an appropriate amino protecting group (P) known to those 
skilled in the art and following the teachings of the disclosure. The decyl side chain 
on the tryptophan is then removed using an enzyme capable of deacylating 
daptomycin, such as that described above. 



Scheme 2 
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Compound EX can be modified at the tryptophan amine with reagents 
such as isocyanates, isothiocyanates, activated esters, acid chlorides, sulfonylchlorides 
or activated sulfonamides, heterocycies bearing readily displaceable groups, imidates, 
lactones or reductively with aldehydes to yield compound X. Compound X can be 
deprotected to give compound XI according to procedures known to those skilled in 
the art following the disclosure of this invention, wherein R is as previously defined. 

The above modifications to the ornithine amine R 1 , tryptophan amine 
R or kynurenine side chain R 2 may be independently combined to yield additional 
compounds that are modified at up to all three sites. In order to achieve these 
modifications, it may be necessary to protect certain functionalities in the molecule. 
Protecting these functionalities should be within the expertise of one skilled in the art 
following the disclosure of this invention. See, e.g., Greene, supra. 
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"~ foanaherna.iveembodimen.of.he invention, the lipopepude 

^pounds of Formuto . ma, be synthesized on a solid support * ouuined bdow. to 
_ a !uiubly . N .p,o,ec,ed. P MeG.o(OH>OAl,». erte, is coupled u, n sonab to ream 
^LcontpoondXn.Dep.teodonof^anino^pofCon^nndmtoUo^ 

llpiing of.be amino group with a suhah.y protected aery, de.va.We (M grv« 
CoJund Xm, wherein Pisa suhable proving group. This pept.de couphng 
process, i.e., depro.ec.ion of.be alpha-amino group, followed b, coupling u, a 

r e Z coupled to - resin, to*, scheme shown below, etoven ™.ds>™ 
^ coupled .ogiveCompoundXW. Addhionof anac,iva,cdRgroup,R ..added 
„ Compound XTV . give Compound XV. In step 4, Compound XV is cycled » 
^ compound XV!. Subsequently, in s.ep 5. Compound XV! is removed from ft. 
resin to give the lipopeptide Compound XVH. 
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^^cMsm jsr ^ Swthesis ofLwo peyiide Compounds 



Stcpl 



Resin 



nA 0 



Fmoc 



xn 



Resin' 




.1— HN 



A 8 — a! 



A 7 
ie 



Step 4 



i 



XV 



Resin 



fl 1-HN V _ A 8 



A — A" 



1. 



A 4 A 5 



XVI 



Step 2 



Step 3 



Step 5 



ResinS O 



7 

OR 31 



xra 



1 



Resin' 



,1— HH A 8_ A 9 



A 7 



I. ' 

XIV 



i 3 A 6 A 



o 

*| O 

R 1 NH V— 



A — A" 
A'' V 



I. 



xvn 



31 RO ^ 



suitable, cleavable hydroxyl protecting group as outlined below 



H V , wherein A 1 , is a.suitably protected serine derivative, wherein K 
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A 2 =A 7= f^O 

"V , wherein A 2 and A 7 , are suitably protected glycine derivatives as 
outlined below. 

A 3 = Vo A 5 = V*° A'- 

HN^ HN A "V , wherein A 3 , A 3 and A 9 are suitably 

cleavable protecting groups, preferably t-butyl groups. 



O 



H V- . wherein Visa suitably protected alanine derivative as outhned 

below. 
A- 

" V wherein A« i. . suitably ptotected ornithine derivative as ouuined 
belo w or derivatteed omthine wherein H is R 1 as previously described or 
ahemativeiy a protected fonn of R' that would yield R' upon subaequen, 
deprotection. 



Y 

V 8 = Jk 



A - o -O • 

"V wherein A* is a suitably prorected depsipeptide as outlined 
Mow, Y is a proteoing group that is cleavable under conditions .ha, leave other 
pro.ec.ing groups in.act . .he o te used. i.e.. Alloc; and wherein *R is R as 
Lously described or alrernauvely a pro.ec.ed fono of R? d~ would yteld R upon 
Lbscuen. depro.ec.ion. Preferably *R is a kynurenine, or subsumed kynurenu* 
side chain, most preferably 
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H 2 N^O ( 

H "J' , wherein A 10 is a suitably protected asparagine derivative as 
outlined below. 

;r 37 

A 11 = 

wherein A" is a suitably protected tryptophan derivative as 
outlined below, wherein R* 37 is hydrido or a suitable protecting group, preferably t- 
butoxy carbonyl. 

It will be understood by those skilled in the art that both the amino and 
the side chain functional groups must be suitably protected prior to attaching them to 
the growing peptide chain. Suitable protecting groups can be any group known in the 
art to be useful in peptide synthesis. Such pairings of protecting groups are well 
known See, e.g., "Synthesis Notes" in the Novabiochem Catalog and Peptide 
Synthesis Handbook (1999), pages S1-S93 and references cited therein. Following 
the disclosure of the present application, the selection of protecting groups and 
method of use thereof will be known to one skilled in the art. 

It will also be understood by those skilled in the art that the choice of 
protecting group on the side chain functional groups will either result or not result in 
the protecting group being cleaved concomitantly with the peptide's final cleavage 
from the resin, which will give the natural amino acid functionality or a protected 
derivative thereof, respectively. 

The following general procedures serve to exemplify the solid support 

synthesis of compounds of Formula I. 
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Step J- Coupling suitably-N-protected^^^ 

Five molar equivalents each, with respect to the resin, of a su,tably-N- 
protected-PMeGlu(OH)-OAllyl ester, l,3-Diisopropylcarbodiimide (DIC) and 1- 
Hvdroxy-7-azabenzotriazole (HOAt) are stirred for 30 mins in dimethylformam.de 
(DMF - 5ml/gresin). A suitably functionalised resin or solid support, such as, but not 

Ihing suspension is stirred for 16 hrs. The resin-N-prote^^ 

ester is then filtered, dried and the coupling is repeated. The N-protecting group .s 

thcn re moved using the appropriate conditions given in the coupling steps below. 

Step 2: (A) General coupling cycle for amino acids with an N-9- 
fluorenylmethoxycarbonyKFmoc) protecting group 

Five molar equivalents each, with respect to the resin-AA(wherein 
resin-AA is defined as the resin attached the the growing amino acid chain), of a 
suitably protected Fmoc amino acid, DIC, and HOAt (0.5 molar solution in DMF) are 
added to the resin-AA, along with sufficient DMF to give a working volume. The 
mixture is shaken for one hour, filtered, and the coupling is repeated. After the 

again with DMF. The Fmoc group of the newly coupled amino acid A >s 

pyridine in N-methyl pyrolidine for five minutes, filtering the resin, and surnng the 
resin in 20% piperidine in N-methyl pyrolidine again for 20 minutes. The resin ,s 
washed twice with DMF, twice with methanol, and twice again with DMF. 

Step 2(BJ:Generalcouplingcycle 0 fa m inoacids^ 

Boc) protecting group 

Five molar equivalents each, with respect to the resm-AA, of a surtably 
protectedN-Boc amino acid, DIC, and HOAt (0.5 molar solution in DMF) are added 
to the resin-AA, along with sufficient DMF to give a working volume. The rmxture ,s 
shaken for one hour, filtered, and the coupling is repeated. After the repeated 
^ing the resin is washed twice with DMF, twice with methanol, and tw.ce agam 
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with DMF- The Boc group of the newly coupled amino acid A w \ is then deprotected 
by stirring the resin in one working volume of CH 2 C1 2 :trifluoroacetic acid (TFA) 1:1 
f or 15 minutes, filtering, and stirring in one working volume of CHjClj 'TFA 1:1 for 
another 15 minutes. The resin is neutralized by washing with excess 
diisopropylethylamine (DIPEA) in CH 2 CI 2 and then washed twice with DMF, twice 
with methanol, and twice again with DMF. 

Step 3: Terminal amine capping reaction 

Ten molar equivalents, with respect to the resin XV, of a suitable 
reagent containing R* such as an activated ester, isocyanate, thioisocyanate, 
anhydride, acid chloride, chloroformate, or reactive salt thereof, in one working 
volume of DMF is added to the resin XTV and agitated for 25 hours. The resulting 
resin XV is washed twice with DMF, twice with methanol, and twice again with 
DMF. 

Step 4: Cyclization 

The dried resin XV is placed under an argon atmosphere, and treated 
with a solution of Pd(PPh 3 ) 4 125 mgs/0.1 mmol peptide substrate, in CH 2 C1 2 : Acetic 
acid: N-Methylmorpholine, 40: 2 : 1, 1 ml / 0.1 mmol peptide substrate. The mixture 
is stirred for 3 hours at ambient temperature, filtered, and washed twice with DMF, 
twice with methanol, and twice again with DMF. Five molar equivalents each, with 
respect to the resin, of DIC, and HOAt (0.5 molar solution in DMF) are added to the 
resin, along with sufficient DMF to give a working volume. The reaction is shaken 
for 17 hours, filtered, and washed twice with DMF, twice with methanol, and twice 
again with DMF to give resin XVI. 

Step 5: Cleavage and isolation of the lipopeptide 

The desired lipopeptide is cleaved from resin XVI and isolated, 
resulting in a compound in which R 27 is OH or NH 2 . If Fmoc chemistry is used, the 
dried resin is suspended in 1 ml / 0.1 mmol peptide substrate of CH 2 C1 2 : TFA : 
Ethanedithiol (EDT) : Triisopropylsilane (TIS), 16 : 22 : 1 : 1 , and stirred for 6-8 
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hours at ambient temperature. The resin is filtered, washed with 1 equal volume of 
cold TFA, and the combined filtrates are evaporated under reduced pressure. Crude 
product XVII is then precipitated by the addition of diethyl ether, and isolated by 
centrifugation. This product may be further purified by preparative reverse phase 
HPLC 

If N-Boc chemistry is used, the dried resin is suspended in hydrogen 
flouride (HF) : anisole : dimethylsulf.de (DMS), 10 : 1 : 1 , and stirred for 2 hours at 
0°C. The volitiles are evaporated under a stream of nitrogen. The resin is then 
extracted with TFA, filtered and washed twice with TFA, and the combined TFA 
filtrates evaporated under reduced pressure. Crude product is then precipitated by the 
addition of diethyl ether, and isolated by centrifugatioa This product may be further 
purified by preparative reverse phase HPLC. 

If the resin is a Safety Catch resin, then R 27 = OR or NRH. The dried 
resin XVI is suspended in N-methylpyrolidine (NMP) or dimethylsulphoxide 
(DMSO) (8 ml / g resin), Five equivalents of DIPEA (with respect to resin 
substitution) and 24 equivalents of iodo or bromoacetonitrile (with respect to resin 
substitution) are added. The suspension is stirred for 24 hours at ambient temperature 
under inert atmosphere. The resin is filtered, washed with tetrahydrofuran (THF) and 
DMSO. For an ester, the resin is then treated with an alcohol, hydroxide or alkoxide 
(20 equivalents with respect to resin substitution) in THF for 20 hours. The resin is 
filtered, washed with THF and water, and the combined filtrates are evaporated under 
reduced pressure. Crude product is precipitated by the addition of diethyl ether, and 
isolated by centrifugation. The product may be further purified by preparative reverse 
phase HPLC. For amides the resin is then treated with a primary or secondary amine 
(20 equivalents with respect to resin substitution) in THF for 12-40 hours, at a gentle 
reflux under inert atmosphere. The resin is filtered, washed with THF and water, and 
the combined filtrates are evaporated under reduced pressure. Crude product is then 
precipitated by the addition of diethyl ether, and isolated by centrifugation. This 
product may be further purified by preparative reverse phase HPLC. 
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- In order that this ihvemibn may be more folly understood, the 

following examples are set forth. These examples are for the purpose of illustration 
only and are not to be construed as limiting the scope of the invention in any way. 

FYAMPT.E I - Prepar ntinn nf corm™'*"** >, 19 40-44. 

40 ; 72-74. 100 , IJ5JJA Sid 123-125 
Daptomycin (5.0 g) was dissolved in water (25 ml) and adjusted to pH 
9 with 5M sodium hydroxide. Di-tert-butyldicarbonate (1.5 g) was added and the 
mixture was adjusted to maintain pH 9 with 5 M sodium hydroxide until the reaction 
was complete (4 hours). The pH was adjusted to 7 and the mixture was loaded onto a 
Bondesil 40u C8 resin column. The column was washed with water and the product 
was eluted from the column with methanol. Evaporation of the methanol gave BOC- 
protected daptomycin (5.08 g) as a yellow powder. 

A preparation of deacylase enzyme was produced from recombinant 
Streptomyces lividans, which expresses the Actinoplanes utahensis deacylase enzyme. 
The enzyme in ethylene glycol (400 ul) was added to BOC-protected daptomycin (1 
g ) in water (100 ml) at P H 7-8. After incubation for 72 hours, the mixture was loaded 
on a Bondesil 40u C8 resin column. The column was washed with water and the 
product was eluted from the column with 10% acetonitrile in water. The product was 
evaporated to give deacylated BOC-protected daptomycin (440 mg) as a yellow 
powder. 

Deacylated BOC-protected daptomycin (100 mg) and octyl isocyanate 
( 20 mO were stirred at room temperature in dry dimethylformamide (5 ml) for 24 
hours. Evaporation of the solvent gave a yellow powder residue, .which was stirred in 
a mixture of trifluoroacetic acid/dichloromethane/triisopropylsilane/ethane dithiol 
(1 1/8/0.5/0.5) (2 ml) for 2 hours. Evaporation gave a yellow residue that was purified 
by preparative HPLC on an IBSIL-C8 5u 250x20.2mm column. The column was 
eluted at 20 ml/min with 36% acetonitrile in 5mM ammonium phosphate buffer. 
Collected fractions were freeze-dried. The freeze-dried residue was dissolved in water 
(5 ml) and applied to a Bondesil 40n C8 resin column. The column was washed with 
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water and eluted with methanol. Evaporation of the methanol gave compound 1 as a 

pale yellow solid (30 mg). 

In an analogous manner, compounds 19, 40-44, 49, 72-74, 100, 115- 
, 16 and 123-125 can be prepared by those having ordinary skill in the art following 
the teachings of the disclosure as detailed in the above example by appropriate 
substitutions of reagents. 

£YjbfPI E i» - Pre paration » { rnmpmtnds IS V-39, 45-47 

~ Deacylated BOC-protected daptomycin (100 mg) and 4-chloro-4- 
biphenyl acetic acid pentafluorophenyl ester (32 mg) were stirred in dry 
dim ethy.formamide (3 ml) at room temperature for two day, The mixture was loaded 
on an IBSIL-C8 5 u 250x20.2 mm column and was eluted at 20 ml/min with 37% 
acetonitrile in 5 mM ammonium phosphate buffer. Fractions containing the desued 
com pound were collected and freeze-dried. The freeze-dried residue was dissolved ,„ 
water (5 ml) and applied to a Bondesil 40 » C8 resin column, washed with water and 
dut ed with methanol. Evaporation of the methanol gave the Boc-protected 

intermediate as a pale yellow solid (41 mg). 

The Boc-protected intermediate (40 mg) was stirred in trifluoroaceuc 

acid (2 ml) and anisole (0. 1 ml) at room temperature for 2 hours. Removal of the 
sdvents under reduced pressure gave a residue which was loaded onto an D3SIL-C8 
5 u 250x20.2 mm column and was eluted at 20 ml/min with 37% acetonitrile in 5 mM 
ammoniumphosphatebuffer.Fractionscontainingthedesiredcompoundwere 

coHected and freeze-dried. The freeze-dried residue was dissolved in water (5 ml) and 
applied to a Bondesil 40 u C8 resin column, washed with water and eluted w,th 
me thanol. Evaporation of the methanol gave compound 18 as a pale yellow sohd (10 

m8) ' In an analogous manner, compounds 37-39 and 45-47 can be prepared 

by those having ordinary skill in the art following the teachings of the disclosure as 
detailed abovein the above example by appropriate substitution of reagent, 
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to a Bondesil 40 u C8 resin column, washed with water and eluted with methanol. 
Evaporation of the methanol gave compound 2 (2.53g) as pale yellow solid. 

fXA fiAPlF. 2a - Preparation of com pound 48 

Undecyl isocyanate (0.197g) in dry dimethylformamide (1ml) was 
added to deacylated Boc-protected daptomycin (1.62g) in dry dimethylformamide 
(20ml). The mixture was stirred at room temperature under nitrogen for 7 hours. The 
mixture was then purified on a Bondesil 40 u C8 resin column with 10% acetonitrile- 
water followed by 50% acetonitrile-water. The desired fractions were freeze-dried to 
give Boc-protected daptomycin undecyl urea (1.58g) as pale yellow fluffy solid. 

Boc-protected daptomycin undecyl urea (1.58g) in dry 
dichloromethane (20ml), trifluoroacetic acid (22ml) and 5% anisole was stirred for 4 
hours before being evaporated to dryness. The residue was loaded on an IBSIL-C8 5u 
250x20.2mm column and eluted at 25 ml/min with 30-60% acetonitrile in 5mM 
ammonium phosphate gradient over 40 minutes. Fractions containing the desired 
compound were collected and freeze-dried. The freeze-dried residue was dissolved in 
water (5 ml) and applied to a Bondesil 40 u C8 resin column, washed with water and 
eluted with methanol. Evaporation of the methanol gave compound 48 (136.5mg) as 
pale yellow solid. 

fY£ UPT.K 2h - Preparation of comp nunds 117 and 118 

Nonyl isocyanate (40.6mg) in dry dimethylformamide (0.2ml) was 
added to deacylated Boc-protected daptomycin (313.2mg) in dry dimethylformamide 
(2ml). The mixture was stirred at room temperature under nitrogen. After 7 hours the 
mixture was purified on an BSIL-C8 5n 250x20.2mm column and eluted at 25 
ml/min with 30-60% acetonitrile in 5mM ammonium phosphate gradient over 40 
minutes. Fractions containing the desired compound were collected at 21minutes and 
freeze-dried. The freeze-dried residue was dissolved in water (5 ml) and applied to a 
Bondesil 40 u C8 resin column, washed with water and eluted with methanol. 
Evaporation of the methanol gave compound 1 17 (1 58.8mg) as pale yellow solid. 
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Compound 117 (58.9mg) in dry dichloromethane (5ml), trifluoroacctic 
acid (2ml) and ethane dithiol (0.05ml). The mixture was stirred for 2 hours at room 
temperature before being evaporated to dryness. The residue was loaded on an IBSIL- 
C8 5n 250x20.2mm column and eluted at 25 ml/min with 30-60% acetonitrile m 
5mM ammonium phosphate gradient over 40 minutes. Fractions containing the 
desired compound were collected and freeze-dried. The freeze-dried residue was 
dissolved in water (5 ml) and applied to a Bondesil 40 u C8 resin column, washed 
with water and eluted with methanol. Evaporation of the methanol gave compound 
118(11 .2mg) as pale yellow solid. 

^X ^apjf 7c - Preiy mtinn of compounds 119 and 120 

^ ~ Decyl isocyanate (0.44g) in dry dimethylfonnamide (0.2ml) was added 
to deacylated Boc-protected daptomycin (3.13g) in dry dimethylformamide (20ml). 
The mixture was stirred at room temperature under nitrogen. After 7 hours the 
mixture was purified on a Bondesil 40 u C8 resin column with 10% acetonitrile-water 
followed by 50% acetonitrile-water. The desired fractions were freeze-dried to give 

compound 1 19 (1.73g) as pale yellow solid. 

Compound 119 (1.73g) in dry dichloromethane (20ml), trifluoroacetic 
acid (22ml) and ethane dithiol (0.5ml) was stirred for 4 hours at room temperature 
before being evaporated to dryness. The residue was triturated with methanol and 
diethyl ether then loaded on an IBSIL-C8 5u 250x20.2mm column and eluted at 25 
ml/min with 30-60% acetonitrile in 5mM ammonium phosphate gradient over 40 
minutes. Fractions containing the desired compound were collected and freeze-dned. 
The freeze-dried residue was dissolved in water (5 ml) and applied to a BondesU 40 n 
C8 resin column, washed with water and eluted with methanol. Evaporation of the 
methanol gave compound 120 (359.8mg) as pale yellow solid. 

EXAMPL E 3' Prevar ntinn of compounds 3, 5-6, 
# fi U-36. 5 0, 71 and 75 

Daptomycin (250 mg) and N-tBoc-L-tryptophan-p-nitrophenyl ester 
(144 mg) were stirred in dry dimethylfonnamide (3 ml) at room temperature for two 
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Fraai ons coning * deseed compound - and 

Leze-dried residue was dissolved u, — (5 -0 and applied . a Bond* «, p « 

TOi „eo.un m ,washe4»hhv«.er^e 1 u,ed««h»e l h M o..Ev.por«»nof*e 

L„o. ga™ N -Boc«yp.ophan dap.on.yci, as a pa.. yellow solid (.30 mg). 
melta no. gave M ™ ^ ^ ^ _ producei ^ recombinant 

T , ea ,z ym ei„ed.yle»e E .ycol(400 1 d)v«»dd«d K >*esol U . i onofN.Boc 
^dapu^OOOn^inH^g^^aO^The^ 
TustLto P H U with sodium hydroxide (1 M). Tbe mixture was stured for 24 
t * L— was loaded on . CS resin p.ug column, wssM 

tBSIL-CS 5 f 250x20.2 mm column and was ehded a. 20 nu/tntn wtd. 37% 
, om IBSIW;8 5M2 ^^r-tofferFractionsconmntngtbedesiml 
.ceronitnle in 5 mM ammomum phosphate ^ „ 
^nound were collected and freeze-dned. The freeze-dneo res 
reT(rl)anda PP ,ied,oaBo„desU 4 0,C 8 resin colnmn.-hedwlthwatera^ 

Haotomvcin as a pale yellow solid (42 mg). . 
P D Leyla,edN-Bocnyp.ophandap,omyoin(20mg)was»nedtndnr 

^emylfonn^idepm.)-^^^^ 1 ^"'^^ 

. wash ed with water and eluted with merhanol. Evaporation of the m«hano. gave the 
2*fl of N-Boc tryptophan daptomycin as a p.,. yellow soltd (2. mg). 

N.Bocnyp.ophandap.omycinundecymreaCJlmgJwass^.dm 

^oroacetic acid (2 ml) and anisole (0.. ml) a, toom temple for 2 horn. 
Temova, of the solvents under reduced pressure gave a residue whroh was loaded on 
l:sn.-C 85 p 250x20,mmcolumnande,u,eda.20mVm i nw i ,h3r/.aca.om„le 

1 collected and freeae-dtied. The freeze-driet, tesidu. was dtssolvad tn wa.ec (5 
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ml) and applied to a Bondesil 40 u C8 resin column, washed with water and eluted 
with methanol. Evaporation of the methanol gave compound 3 as a pale yellow solid 
(0.8 mg)- 

In an analogous manner, compounds 5-6, 8-13, 20-24, 34-36, 50, 71 
and 75 can be prepared as detailed in the above example by appropriate substitutions 
of reagents. 

r Y AMPLE 3a - Prepar ntjon of compound 7 

Deacylated N-Boc tryptophan daptomycin (50 mg) and nonaldehyde 
(4.1 mg) were stirred in dry dimethylformamide (2 ml) at room temperature. Sodium 
triacetoxy borohydride (3.6 mg) was added to the solution. The mixture was stirred 
for 24 hours, then loaded on an IBSIL-C8 5 u 250x20.2 mm column and eluted at 20 
ml/min with 37% acetonitrile in 5 mM ammonium phosphate buffer. Fractions 
containing the desired compound were collected and freeze-dried. The freeze-dried 
residue was dissolved in water (5 ml) and applied to a Bondesil 40 u C8 resin column, 
washed with water and eluted with methanol. Evaporation of the methanol gave nonyl 
amino N-Boc tryptophan daptomycin as a pale yellow solid (14 mg). 

Nonyl amino N-Boc tryptophan daptomycin (14 mg) was stirred in 
trifluoroacetic acid (2 ml) and anisole (0. 1 ml) at room temperature for 2 hours. 
Removal of the solvents under reduced pressure gave a residue which was loaded on 
an BSIL-C8 5 u 250x20.2 mm column and was eluted at 20 ml/min with 37% 
acetonitrile in 5 mM ammonium phosphate buffer. Fractions containing the desired 
compound were collected and freeze-dried. The freeze-dried residue was dissolved in 
water (5 ml) and applied to a Bondesil 40 u C8 resin column, washed with water and 
eluted with methanol. Evaporation of the methanol gave compound 7 as a pale yellow 
solid (5 mg). 

fX^ UPI.F. 3h - Prepam ticm of compound IT 

Deacylated N-Boc tryptophan daptomycin (50 mg) was stirred in dry 
dimethylformamide (2 ml) at room temperature. Dodecyl isocyanate (6.0 mg) was 
added to the solution. The mixture was stirred for 24 hours. The mixture was loaded 
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on an aBSfL-CS 5 u 250x20.2 mm column and eluted at 20 ml/min with 37% 
acet „„i«rile in 5 mM ammonium phosphate buffer. Fractions containing the dear* 
coo , pou M^»^ed^ f r^ rf .Th en ^-r^e^dis»h^m 

water (5 ml) and applied to a Bondcail 40 „ C8 rcain column, washed wHh water and 
. elu ,ed vAh methanol. Evaporation of the methanol gave the dodecyl urea of N-Boc 
trvotophan daptomycin as a pale yellow solid (27 mg). 

N-Boc tryptophan daptomycin dodecyl urea (25 mg) was stnred .n 
tfno or O accdcacid(2ml)andamso 1 e(0..nd)a.room,empe ra « J refor2houm. 

Remov al of the solvents under reduced pressure gave a residue which was loaded on 
„ BSM. 5 M 250X20.2 mm column and e,u.ed a, 20 ml/min with 37% acetomtnle 
« .nMammonium phosphate buffer. Fractions conmining the desired compound 
^collected and neeae-dned. The ftecze-dned residue wasdissoWedtnwater (5 
m0 .mf applied toaBondeaiMO^sesfnoofumn. washed whh water and efuted 
wi ,h methanol Evaporation of the medunof gave comp^nd .7 as a pa., yeffow sohd 
(4.3 mg). 

KYAMPTF. 4 - P reparntinn of C rmymmds 69, 25» 
56 58, 62=64 ™ iQ6andJ08 
Daptomycin octyl urea synthesized from deacylated Boc-protected 
daptomycin by using octyl isocyanate according to examples .1 and 1 a (60 mg)andN- 
tBoc-L-tryptophan-p-nitrophenyl ester (31 mg) were stirred in dry 

onto an IBSIL-C8 5 u 250x20.2 mm column and was eluted at 20 ml/mm with 37/o 
acetonitrile in 5 mM ammonium phosphate buffer. Fractions containing the desred 
com pound were collected and freeze-dried. The freeze-dried residue was dissolved . 
water (5 ml) and applied to a Bondesi. 40 u C8 resin column, washed with water and 
elut ed with methanol. Evaporation of the methanol gave the acylated intermediate as a 

pale yellow solid (29 mg). 

The acylated intermediate (25 mg) was stirred ,n tnfluoroaceuc acid (2 
ml) and anisole (0. 1 ml) at room temperature for 2 hours. Evaporation under reduced 
pressure gave a residue which was loaded on an IBSIL-C8 5 u 250x20.2 mm column 
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and was eluted at 20 ml/min with 37% acetonitrile in 5 mM ammonium phosphate 
buffer Fractions containing the desired compound were collected and frc*ze-dried. 
The freeze-dried residue was dissolved in water (5 ml) and applied to a Bondesil 40 u 
C 8 resin column, washed with water and eluted with methanol. Evaporation of the 
methanol gave compound 69 as a pale yellow solid (5 mg). 

In an analogous manner, compounds 25, 56-58, 62-64, 70, 106 and 108 
can be prepared by those having skill in the art as detailed in the above example by 
appropriate substitutions of reagents. 

Daptomycin dodecyl urea synthesized from deacylated Boc-protected 
daptomycin by using dodecyl isocyanate according to examples 1 and la(200mg)and 
2-imidazolecarboxaldehyde (21mg) in dry dimethylformamide (1.0 ml) was added 
sodium triacetoxyborohydride (1 52 mg). The mixture was stirred at room temperature 
for 24 hours before purification by preparative HPLC. The mixture was loaded on an 
IBSILX8 5u 250x20.2mm column and eluted at 25 ml/min with 30-60% acetonitrile 
in 5 mM ammonium phosphate gradient over 30 minutes. The desired fractions were 
collected at 21 minutes and freeze-dried. The freeze-dried residue was dissolved m 
water (3ml) and applied to a plug of Bondesil 40u C8 resin (500m g ). The Bondesu 
resin was washed with water (10ml) and then the product was eluted with methanol 
(10ml) Evaporation of the methanol gave compound 89 as a pale yellow solid (15 

m8) ' In an analogous manner, compounds 76-78, 87-88 and 113 can be 

prepared by those having ordinary skill in the art by following the teachings of the 
disclosure as detailed in the above example by appropriate substitutions of reagents. 

£XM4PJ FJh- Pre paration oj mmpound 1 14 

" Daptomycin undecyl urea synthesized from deacylated Boc-protected 

daptomycin using undecyl isocyanate according to examples 1 and la (lOOmg), and 5- 
m ethoxyindole-3-carboxaldehyde (1 lmg) in dry dimethylformamide (0.6ml) was 
added sodium triacetoxyborohydride (76mg). The mixture was stirred at room 
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temperature for 24 hours before purification by preparative HPLC. The nuxture < 
,oaded on an EBSIL-C8 5u 250x20.2mm column and eluted at 25 ml/min with 30- 
60% acetonitrile in 5mM ammonium phosphate gradient over 30 minutes. The destred 
fractions were collected at 21 minutes and freeze-dried. The freeze-dried residue was 
dissolved in water (2ml) and applied to a plug of Bondesil 40u C8 resin (500mg). The 
Bondesil resin was washed with water(lOml) and then the product was eluted vath 

methanol (lOml). Evaporation of the methanol gave compound 114 as a pale yellow 

solid (lOmg). 

EXAMPLE 5 

■ Compounds according to Formula I were tested for antimicrobial 
activity against a panel of organisms according to standard procedures described by 
the National Committee for Clinical Laboratory Standards (NCCLS document 
M7 A5 Vol. 20, No. 2, 2000) except that all testing was performed at 37»C. 
Compounds were dissolved in 100% dimethyl sulfoxide and were diluted to the final 
action concentration (0.1 Mg/mL-100 ,g/mL) in microbial growth media. In all 
cases the final concentration of dimethyl sulfoxide incubated with cells is less than 
or equal to 1%. For minimum inhibitory concentration (MIC) calculations, 2-fold 
dilutions of compounds were added to wells of a microliter plate containing 5xl(r 
bacteria cells in a final volume of 100 uL of media (Mueller-Hinton Broth 
supplemented with 50 mg/L <**). The optical densities (OD) of the bacterial 
ceUs which measures bacterial cell growth and proliferation, were measured usmg a 
commercial plate reader. The MIC value is defined as the lowest compound 
concentration inhibiting growth of the test organism. The MIC (in ug/ml) values of 
representative compounds of the present invention are listed in Table VI. 

EXAMPLE 6 

The in vivo antibacterial activity of Compound 2 (see Table IV) was 
established by infecting female CD-I mice (Charles River Lab, MA) weighing 19-23 
g intraperitoneal* with Methicillin Resistant S. aureus (MRSA) inoculum. The 
inoculum was prepared from Methicillin Resistant S. aureus (ATCC 43300). The 
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MRSA i»oculum w«cul«rrfinMuelto«toun(MH) broth at VT C for IShours. 
^o P .WdensU,3.6<K 1 ™(OD M ) W oe I e™™=dforal:10d U uio„of,he 

overnight culture. Bacteria (8 x 10- d„) was added ro 20 ml of phosphate buffered 
s..in.(SigmaP^61)comammg6%hog^ricmucm(SigmaM-2378). Group 

U. were injecteu with 0.5 ml of the inoculum, e^afcn, . > . H? *mouse. 
wW ch is the dose causing -100% death of the animals without treaurtent. ftoup 

animals received no inoculum. 

The tea. compound (lOmg) was dissolved in lO.Omlof 50mM 

p „ospl».cbuffe,.o*ve.s,,urionof> mg/m. (pH - 7.0). 

LLwuh vehicle by 4-fold (1.5 ml ro 6 ml) to give 0.25. 0.063 ^ O.OKmgM 

Ml u ti on,Al..he S olu.ionswerefil.eredwhh0.2pmNalgenes y ringe„her. 

Immediately after the bacterial inoculation, group 1 animals were subcutaneously (sc) 
Ejected with buffer (no res. compound) and groups 2 ,o 5 were given res, compel 
J., 10 2.5, 0.63, and 0.16 mg^g, respecuvely. Group 6 antemla compound 2 s.c a, 
1 „ mg *gom,.neseiniecUonswererep=a,eoo TO «n.4hoursafter A .inocuU n on 

forftterespectivegroup, The injection volume a, ench rime was 
of body weigh.. The results of the ,n «. efficacy res. are sumnranzed .. , W 
which provides a representative example of the results obtained for Compound 2. The 
50% effective dose (ED») is calculated on ,he basis o, .he number ofm.ee sumvmg 
, days after inoculation. The ED» in mg/kg of oUter representative con^oonds of .he 
present invention are listed in Table V. 
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TableV 



Group 



2 
3 



5 
6 



# of mice 



5 
5 
5 
5 
5 



Inoculated with 



MRSA #43300 
2xl0 7 cf u/mouse 

MRSA #43300 
2x1 0 7 cfu/ mouse 

MRSA #43300 
2xl0 7 cfu/mouse 

MRSA #43300 
2xl0 7 c fu/mouse 

MRSA #43300 
2xl0 7 cfu/mouse 

NO 



Trpntment 


Survival 1 
(7 days) 1 


Phosphate buffo: 
10 ml/kg, s.c.x2 


0/5 | 


Compound 2 
10 mg/kg, s.c. x2 


5/5 


Compound 2 
2.5 mg/kg, s.c. x2 


5/5 


Compound 2 
0.63 m&/kg, s.c. x2 


5/5 


Compound 2 
0,16 mg/kg, s.c. x2 


1/5 


Compound 2 
10 mg/kg s.c. x2 


5/5 



The ED» of compound 2 is calculated to be 0 .43 mg/kg. 

The EDso was determined for other compounds of this invention in a 



similar manner. 
BbJeJl 



Compound 


MIC 
(^g/ml) 
S. aureus 


MIC r 
E. faecalis 


ED30 

(mg/kg) 


1 


44 


4 
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44-4 


44 


444 
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444 


444- 
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44 


44 
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4 
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69 


+++ 


+ 1 




70 










+++ 


+ 




72 


+++ 


4- 
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1 4- 
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1 4-4- 
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4 — — 
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++ 


4-4- 




114 


4HH- 
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119 


+++ 


++ 




120 


+++ 


+++ 




123 


++ 






124 


-H- 






125 


++ 







Wherein "+++" indicates that the compound has an MIC (ug/ml) 
..o/mlorlessoranEDjooflmgAcgorless; ^ 

(mgftg) „ f nrorethan , ^ or , mgte rf,.*.. W 

wheaein a blank indicates that the MIC or EDso was n« de.erm.oed. 

All publications and patent applications cited in this S ^ eC ^' Cat *°° 

, .if m h individual publication or patent application 

W ere speafically an ^ ^ ^ rf ^ 

; v-nTn the art in light of the teachings of this invention that certam 

I'^bon^^-u.^--^" 
scope of the appended claims. 
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CLAMS 



We claim: 



I . A compound having the formula (I): 




and salts thereof; 

wherein R is: 



B 



-N Wn" 



wherein X and X" are independently selected from C=0, C=S, C=NH, 

C=NR X , S=0 or SOj; 

wherein n is 0 or 1; 

wherein R x is selected from alkyl. alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 

wherein B is X"R Y , H, alkyl, alkenyl alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; and 

wherein R Y is selected from hydride, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 

wherein A is H, NH 2 , NHR A , NR A R B , heteroaryl, cycloalkyl or 

heterocyclyl; 
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wherein R A and R B are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl or carboalkoxy; 

wherein when n is 0, then A is additionally selected from: 
o ° 9 



and — ?-P OR 50 



or 



or 51 R 53 rS 

wherein each R 50 * 53 is independently selected from (C,-C 15 ) alkyl; 
provided that when B is H and X is C=0, then A is other than 

(a) a pyridinyl ring substituted with a single NHC(0)R D substitutent 

(b) a (C 5 -Ce) saturated cycloalkyl ring substituted with a single 
*HC(0)R D substitutent, wherein R D is (C,-Cn) unsubstituted alkyl or (C 2 -C 17 ) 

unsubstituted alkenyl; and 

when B is H and n is 0, then A is not H. 

wherein R 1 is 
B' 



^ N— <X-) m A' 

wherein X and X"' are independently selected from C=0, C=S, ONH, 

C=NR* S=0 or SO2; 

wherein m is 0 or 1; 

wherein R* is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 

wherein B' is X"^, H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; 

wherein R Y is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 

wherein A' is H, NH 2 , NHR A ', NR A R B , alkyl, alkenyl, alkynyl, alkoxy, 

aryloxy, aryl, heteroaryl, cycloalkyl or heterocyclyl; 
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wherein R A * and R ff are independently selected from alkyl, alkenyl 

alkynyl aryl heteroaryl cycloalkyl heterocyclyl or carboalkoxy; 

wherein when rti is 0, then A' is additionally selected from: 

O O O 

II _JJ— R * mA — P OR 50 



OR 51 

wherein each of R 50 * 53 is independently selected from C,-C 13 alkyl, 
alternatively, wherein B' and A' together form a 5-7 membered 



heterocyclic or heteroaryl ring; 



wherein R 2 is 




wherein K and K' together form a C 3 -C 7 cycloalkyl or heterocyclyl ring 

or a C5-C10 aryl or heteroaryl ring; 

wherein J is selected from the group consisting of hydrido, amino, 
KHR' NR^, alkyl, alkenyl, alkynyl, alkoxy, aryloxy, aryl, heteroaryl cycloalkyl 
heterocyclyl alkylamino, hydroxyl, thio, alkyhhio, alkenylthio, sulfinyl, sulfonyl 
azido, cyano, halo, ^ 

wherein each of R 24 , R 25 > and R 26 is independently selected from the ^ 
group consisting of alkyl cycloalkyl, heterocyclyl aryl and heteroaryl; or R 24 and R 2 
together form a 5-8 membered heterocyclyl ring; 
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wherein 



R J and R K are independently selected from alkyl, alkenyl, 

alkynyl, aryl, heteroaryl, cycloalkyl or heterocyclyl; or 

alternatively, wherein J, together withR 17 , forms a 5-8 membered 
heterocyclyl or cycloalkyl ring; or 

memb e re d aryl, cycloalkyl, hettrocydyl or betenaryl ring; a»d 

^toei- each of R" R" « Weper^nlly Netted from the group 
consisring of hydrido. Wo. hydroxy., alkoxy, amino, rhio, sotfony. a»d 

—/—NOR 22 

> ;or . 

wherein R 17 and R ,s taken together can form a group cons.stmg of 

ketal, thioketal, 

-£ =0 , = S— s » r^NOR 22 and =e=NNR 22 R 23 



wherein each of R 22 and R 23 is independently selected from the group 
consisting of hydrido and alkyl. 
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2. A compound having the formula (I): 
R 2 




wherein X and X" are independently selected from C=0, C-S, C-NH, 

C=NR X , S=0 or SCfe; 

wherein n is 0 or 1; 

wherein R x is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl. heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 

wherein B is X'R Y , H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; and 

wherein R Y is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 
wherein A is aryl; 

provided that when B is H and X is CO, then A is other than a phenyl 
ring substituted with either: 
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(a) -0-((C-C, ,) unsubstituted alkyl), wherein said phenyl ring may be 
further optionally substituted with one substituent selected from halo, nitro, (C-Q 
alkyl hydroxyUCt^3)aIkoxyor(C 1 -C3)alkyltbio;or 

' (b) -NHC(0)R D , wherein the phenyl ring may be further optimally 

^bstituted with 1-2 substhuents independently selected from amino, nitro, (C.-Ca) 

alkyl , I^^^^^^^^T'^ 
C 3 ) alkylcarbamyl, wherein R D is ( Cl -C„) unsubstituted alkyl or (C-Cn) 

unsubstituted alkenyl; 

wherein R l is 
B' 

_| N POm A' 

wherein X" and X" are independently selected from C=0, C=S, C=NH, 

wherein m is 0 or 1; 

wherein R* is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl heterocyclyl, hydroxyl alkoxy, carboxy or carboalkoxy, 

wherein B' is XH^.H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; 

wherein R r is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 

wherein A' is H, NH2, NHR A , "NR A R B , alkyl, alkenyl, alkynyl, alkoxy, 
arvloxy, aryl, heteroaryl, cycloalkyl or heterocyclyl; 

^ where. R A and R B are independently selected from alkyl alkenyl, 

alkynyl aryl, heteroaryl, cycloalkyl heterocyclyl or carboalkoxy; 
' ' ' wherein when m is 0, then A' is additionally selected from: 

O 9 



II or50 _-^J— R 52 and -l-P— OR 50 

OR 51 R5 " 



wherein each of R 50 *" is independently selected from C,-C 15 alkyl; 
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alternatively, wherein B' and A' together form a 5-7 membered 
heterocyclic or heteroaryl ring; 



wherein R 2 is 



,18 J 




wherein K and 1C together form a C 3 -C 7 cycloalkyl or heterocyclyl ring 

or a CvCio aryl or heteroaryl ring; 

wherein J is selected from the group consisting of hydndo, amino, 

HHR' MR*, alkyl, *»* Mi 

hetero'cyciy., .ntyUmtno, hydroxy!, thio, nlkyWo. ^enyHhio, atKmy, surfony!, 

azido, cyano, halo, 

S JL and I ; 

wherein each ofR 24 , R25, and R26 is independently selected from ita 
groupconsistingofalkyUycloallcyVheterocyclyt M 
together form a 5-8 membered heterocyclyl ring; 

wherein and R K are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl or heterocyclyl; or 

alternatively, wherein J, together with R , forms a 5-8 membered 

heterocyclyl or cycloalkyl ring; or g 

alternatively, wherein J, together with both R" and R ,formsa5-8 

n.emberedaryl.cycloalM.heterocyclylorheteroarylring;^ 

wherein each of R 17 and R 18 is independently selected from the group 

consisting of hydrido, halo, hydroxyl, alkoxy, amino, thio, sumnyl, sulfonyl and 
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-S-NOR 22 



;or 



wherein R 17 and R 18 taken together can form a group consisting of 
ketal, thioketal, 

i=0 • 4=S . =l=NOR 22 and =f=NNR 22 R 23 



wherein each ofR 23 and R 23 is independently selected from the group 
consisting of hydrido and alkyl. 

3. A compound having the formula (I): 




HO2C 



and salts thereof; 



wherein R is: 
B 
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wherein X and X" are independently selected from CM), C=S, C=NH, 

C=NR X , S=0 or SOi, 

wherein n is 0 or 1; 

^ein R * is selected from alky., alkenyl, alkyn* he*™* 

cvdoaiM, te*^ »^ a,koxy ' ^ of CMbMlk 7; , 

heteroarylscycloalkylsheterocyclylorhydroxyl; 

' wherein A is alkyl, alkenyl, alkynyl, alkoxy or aryloxy, 
. p^ded that when B is H and X is C-O. then A is other than 
(a) -(Ci-CjeunsubstitutedalkyO-NHi; 

_(Ci-Cio unsubstituted alkyl)-NHC(0)R D , wherein R D is (Ci-Cn) 
unsubstituted alkyl or (C 2 -Cn) unsubstituted alkenyl; 

(c) -{C-Oalkyl, optionally substituted with up to one hydroxyl, 
carboxyl, or C-Ca alkoxy, or one to three halo substituents; 

(d) -(C 4 -Cu>unsubstituted alkenyl; 







therein R"U selected from C^^unsubsuwtea alkyl or Cs-C,. 
unsubs.iru.ed alkenyl; wherein R» is se.ec.ed from hydroxy^ hydroxy^,., 
rlptomedryt, mercp.oe.hy., n.^hyUhioeU.,., 2-.hie»y., 3-.ndoteme.hy. pheny, 
"Zy suhled wHh a sroup se.ec.ed from hate, nuro, 

^ SJL-d * or^nzy. op,iona..y sohs.Ho.ed .group 
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alkoxy, C^-unsubsituted alkylthio, carbamyl or C.-C, un*ubstituted alkylcarbamyl, 
wherein t is 0 or 1 and wherein u is an integer from 1-3; and 

when B is H and X is C=0, then X, together with A, does not form a 
carbamate amino protecting group; and 

when B is H and n is 0, then A is other than C 4 -C 14 unsubstrtuted alkyl, 



wherein R 1 is 
B' 



N (XV A' 



■ wherein X' and X"' are independently selected from C=0, C-S, C-NH, 

0=^,8=0 or SO2; 

wherein m is 0 or 1; 

wherein R* is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxyl, alkoxy, carboxy or carboalkoxy; 

wherein B' is 3TR r . H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cycloalkyl or heterocyclyl; 

wherein R Y ' is selected from hydrido, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, cycloalkyl, heterocyclyl or hydroxyl; 

wherein A 1 is H, NHj, NHR A , NR A R B > alkyl, alkenyl, alkynyl, alkoxy, 

aryloxy, aryl, heteroaryl, cycloalkyl or heterocyclyl; 

wherein R A " and R B are independently selected from alkyl, alkenyl, 
alkynyl aryl, heteroaryl, cycloalkyl, heterocyclyl or carboalkoxy; 

wherein when m is 0, then A' is additionally selected from: 



>-P OR a 



-S-P R 52 and ->"P OR 5 

L *L 



OR 51 

wherein each of R 50 -R 53 is independently selected from C-Cu alkyl; 
alternatively, wherein B' and A' together form a 5-7 membered 
heterocyclic or heteroaryl ring; 
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wherein K and K' together form a C3-C7 cycloalkyl or heterocyclyl ring 

or a C5-C10 aryl or heteroaryl ring; 

wherein J is selected from the group consisting of hydndo, amino, 
„„> rf, »M, .UtynA *-» er,,o*,, «* hereto*,. 
ITocyciy., Mtcocyl. * *yhhio, ^ 

azido, cyano, halo, 

* 5 
> JL and I ^ 

wherein each of R 24 , R» and R 26 is independently selected from the ^ 
^ oup consisting of alkyl. cycloalkyl, heterocyclyl, aryl and heteroaryl; or R and R 
together form a 5-8 membered heterocyclyl ring; 

wherein R J andR K are independently selected from alkyl, alkenyl, 
alkvnyl aryl, heteroaryl, cycloalkyl or heterocyclyl; or 

" alternatively, wherein J, together with R 17 , forms a 5-8 member* 

heterocyclyl or cycloalkyl ring; or 

alternatively, wherein J, together with both R and R , forms a 5-8 

numbered aryl, cycloalkyl, heterocyclyl or heteroaryl ring; and 

wherein each ofR 17 and R 18 is independently selected from the group 
consisting of hydrido, halo, hydroxy!, alkoxy, amino, thio, sulfinyl, sulfonyl and 



PCT/US00/34118 



WO 01/44272 



80 



— / — NOR 



;or 



wherein R 17 and R 1 8 taken together can form a group consisting of 
ketal, thioketal, 

J =0 , 4=S > =^=NOR 22 and =^=NNR 22 R 23 



wherein each ofR 22 and R 23 is independently selected from the group 
consisting of hydrido and alkyl- 

4. A compound having the formula (I): 




H02C 



and salts thereof; 

wherein R is: 



B 
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wherein X and X' are independently selected from CO, OS, C=NH, 

C=NR x ,S=OorS0 2 ; 

wherein n is 0 or 1; 

wherein R* is selected 6o* *A atenyl alkyny., aryl, b— * 
cvdoaikyi, heterocyclyl, »H«* *»* or OTbo,lfc< 7; , 

wheels seieaedfton, M*". «*-MH.*«A-A 

heteroaryl, cycloalkyl, heterocyclyl or hydroxy!; 

heteroaryl ring; 

wherein R 1 is 
B' 



n — a— A ' 



wherein X' and X"' are independently selected from C=0, C-S, C=NH, 

C^MR^SOorSOj; 

wherein m is 0 or 1; 

wherein R* is selected from alkyl, alkenyU alkynyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl, hydroxy!, alkoxy, carboxy or carboalkoxy, 

wherein V is X"R* H. alkyl, alkenyl, alkynyl, aryl, heteroaryl, 

cvcloalkyl or heterocyclyl; 

whereto R^is selected 

heteroaryl cycloalkyl, heterocyclyl or hydroxy!; 

wh eretaA'isH,NH 1 ,^m^aJ k ,M k en»..a.lcy„yV*oxy. 

arvloxy, aryl, heteroaryl, cycloalkyl or heterocyclyl; 

whereto R* and R* are indecently selected front aikyl alkeny., 
rikffrt aryl, heteroaryl, cycloalky., heterocyclyl or carboalkoxy; 

wherein when m is 0, then A' is additionally selected from: 
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0 



I J 

II __*n S— D 



OR R 

wherein each of R 50 -R 53 is independently selected from C,-C 13 alkyl; 
alternatively, wherein B' and A' together form a 5-7 membered 

heterocyclic or heteroaryl ring; 

wherein R 2 is 




wherein K and K> together form a C 3 -C 7 cycloalkyl or heterocyclyl ring 

or a Cj-Cio aryl or heteroaryl ring; 

wherein J is selected from the group consisting of hydndo, amino, 
NHR' NRW. alkyl, alkenyl, alkynyl, alkoxy, aryloxy, aryl, heteroaryl, cycloalkyl, 
heterocyclyl, alkylamino, hydroxyl, thio, alkylthio, alkenylthio, sulfmyl, sulfonyl, 
azido, cyano, halo, 

S S 
11 and \ c ^\ qr26 

wherein each ofR 24 ,R 25 , and R 26 is independently selected from the ^ 
group consisting of alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl; or R» and R 
together form a 5-8 membered heterocyclyl ring; 

wherein R J and R K are independently selected from alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, cycloalkyl or heterocyclyl; or 
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alternatively, wherein J, together with R 17 , forms a 5-8 membered 
heterocyclylorcycloalkylring;or 

alternatively, wherein J, together with both R n and R , forms a 5-8 
membered aryl, cycloalkyl, heterocyclyl or heteroaryl ring; and 

wherein each of R 17 and R ,s is independently selected from the group 
consisting of hydrido, halo, hydroxy!, alkoxy, amino, thio, sulfinyl, sulfonyl and 



— > — NOR 22 



wherein R 17 and R 18 taken together can form a group consisting of 
ketal, thioketal, 

=|=0 . =|=S . =|=NOR 22 and =|=N nr22r23 

wherein each of R 2J and R 53 is independently selected from the group 
consisting of hydrido and alkyl. 

5. Thecompoundaccordingtoanyofclaimsl-4,whereinRis 
selected from the group consisting of: 
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R 3 

NR 6 



5 NR H I 



R 4 

R 5 



and 



O OH 

wherein each of R 3 , R 4 R 5 , and R 6 is independently selected from the group consisting 
of hydrido, alkyl aryl, heterocyclyl and heteroaryl, and wherein R 44 is selected from 
the group consisting of alkyl, aryl, heterocyclyl and heteroaryl. 

6. The compound according to claim 5, wherein R is selected from 
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O . 8 

L R 4 i 3 



O O OH 

i, l 

R 3 OH R 



-R 4 and 
■R 5 

where i„ R* is selected from the group consisting of aryl-subs.itu.ed alkyl, 
substituted phenyl, Mm* hewocydyl, optionally subs.in.«d (C^.^gh. 



; wherein R 7 is an alkyl group. 



chain alkyl and 

7. The compound according to claim 6, wherein R is selected from the 
group consisting of 

Y A 

• f^rr ^(c 8 -c 13 

.X 3 



o 

N' 



4Cg-Ci3)-6traight-chain alkyi 



13 )-straight-chain alkyl 




o 0 OH 

' I. i= 



wherein 



in X 3 is chloro or trifluoromethyl and wherein q is 0 or 1 . 
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8. The compound according to any of claims 1- 4, wherein R l is 
selected from the group consisting of: 




O 

H 



nr 10 ff 



H 



wherein 



R 8 is selected from a natural amino acid side chain or an 



amino acid side chain that is not naturally occurring; 

wherein each ofR 9 , R 10 and R» is selected from hydndo, alkyl, aryl, 

heterocyclyl and heteroaiyl; 

wherein R 12 is selected from the group consisiting of heterocyclyl, 

heteroaryl, aryl, and alkyl and 

wherein R 13 is selected from (C-Cralkyl) and aryl. 



9. The compound according to claim 8, wherein R 1 is selected 
the group consisting of: 



from 




NH 2 



r H 



NR 10 

i 



and 
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wherein R 8 is selected from tryptophan side chain and lysine side 
wherein each of R 10 and R" is independently selected from hydrido 
andalkyi, ^ ^ ^ miia2X) \y\, N-methylimidazolyVindolyl 

quinolinyl, benzyloxybenzyl, and benzylpiperidenylbenzyl; and 

wherein X is selected from fluoro, and trifluoromethyl. 

10. The compound according to any of claims 1-4, wherein J is 
selected from the group consisting of hydrido, amino, azido and 

. s 

wherein R 17 and R ,g taken together form a group selected from ketal, 
= S=o and =£=NOR 22 



or 
or 



wherein R 17 is hydroxyl when R 18 is hydrido; 
wherein J, together with R n , forms a heterocyclyl ring. 



11. The compound according to claim 10, wherein R 2 is selected from 
the group consisting of 
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wherein R 17 and R 18 taken together form a group selected from 



=>=0 and =<=NOR 22 

, wherein R 22 is selected from the group 
ting of H and alkyl; and wherein R 19 is selected from the group consisting of 

s 

X. 



consisting < 



4- 



'OR 26 



hydrido, amino, azido and 



12. The compound acccordingto claim 11, wherein R is 




13. The compound according to any one of claims 1-4 wherein said 
compound is selected from 



Cpd 
# 


R 


R l 


R 2 


1 


NHCONH(CH 2 )tCH3 


NH 2 




2 


NHCONH(CH 3 )iiCH 3 


NH 2 




3 


NHCONH(CH 2 )ioCH 3 


T* NHj ^tf 




5 


o 




O NH» 


6 


o 

T NHj 


*T NHj 
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7 


NH(CH 2 ) g CH 3 


o 


0 NH2 

Ab 


8 


NHCO(CH 2 ) 8 C0 2 CH 3 


Q 

H 


0 NH2 

A^ 


9 


NHCO(CH 2 ) 6 C02CH 3 




O NHz 

Ab 


10 


NHCO(CH 2 ) 6 NHBoc 




Ab 


11 


NHCO(CH 2 ) 7 NHBoc 


1 NHBoe^fl 


Ab 


12 


NHCO(CH 2 )i 0 NHBoc 


=AtP 


O NH2 

Ay 


13 


NHCO(CH 2 ) u NHBoc 


NHBoc p 


O NH2 

Ab 


17 


NHCONH(CH 2 ),iCH 3 


H 


O NH2 

A^ 


18 


www. 


NH 2 


Ab 


19 




NH 2 


O NH2 

Ab 


20 






O Nhb 

A6 


21 


T" ci 


Q 

AxP 

H 


Ab 


22 


1 




O NH2 

Ab 


23 


1 


~T NH2 

H 


O NHj 

Ab 


24 


1 


H 


O NHs 

Ab 
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25 




o 


O KH-U I 


34 


\ 


NBoe 
HN^NHBoe 


AM 


35 






O NHz 

AM 


36 


O N=rN 

1 


1 NHBoc N 


O NHz 

AM 


40 




NH 2 


O NH2 

A^ 


" 41 




NHBoc 


O NH2 

AM 


43 


Ar0 

N 
H 


NHBoc 


O NHj 1 

AM 


44 


O CI 


NHBoc 


O NHj 

AM 


48 


NHCONH(CH 2 )ioGH 3 


NH 2 


o~ nh£ 

AM 


49 


-mow. V — g * ' 


NH 2 


O NHi 

AM 


50 




NH 

HN^NHj 
i 


O NHz 

AM 


56 


NHCONH(CH 2 )tCH3 


O 

Jl^^^s^ NHBoc 

Hhry^^^ 

~T~ NHBoc 


O Nhfe 

Ab 


57 


NHCONH(CH 2 ), 0 CH 3 


) NHBoc 


o NHz 

■AM 


58 


NHCONH(CH 2 )„CH 3 


HiAr~^ NHBoc 

™ NHBoc 


O NHz 

Ab 


62 


NHCONH(CH 2 )tCH 3 


O 

Jl ^^^NH2 
HN^Y^^^ 

~T" NHa 


O NHj 

A6 


63 


NHCONH(CH 2 ),oCH 3 


™ NHj 


O NH2 

j Aj 
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14. The compound of claim 13 wherein said compound is selected 
from 
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1 5 . A pharmaceutical composition comprising the compound 
according to any one of claims 1-4 and a pharmaceutical^ acceptable carrier. 

16. A method of treating or preventing a bacterial infection in a 
subject, comprising the step of administering a therapeutically-efFective amount of the 
pharmaceutical composition according to claim 1 5 to a subject in need thereof. 

17. The method according to claim 16, wherein said subject is selected 
from the group consisting of a human, an animal, a cell culture or a plant. 

18. The method according to claim 16, wherein said bacterial infection 
is caused by a gram-positive bacteria. 

19. The method according to claim 18, wherein said bacteria is an 
antibiotic-resistant bacteria. 

20. The method according to claim 19, wherein said antibiotic- 
resistant bacteria are resistant to an antibiotic selected from the group consisting of 
vancomycin, methicillin, glycopeptide antibiotics, penicillin and daptomycin. 

21. The method according to claim 16, further comprising the step of 
co-administering more than one compound of Formula (I) to a subject in need thereof. 

22. The method according to claim 16, further comprising the step of 
co-administering an antimicrobial agent other than a compound of Formula (I) to a 
subject in need thereof. 
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23. The method according to claim 22, wherein said antimicrobial 
agent is selected from the group consisting of penicillins and related drugs, 
carbapenems, cephalosporins and related drugs, aminoglycosides, bacitracin, 
gramicidin, mupirocin, chloramphenicol, thiamphenicol, fusidate sodium, lincomycin, 
clindamycin, macrolides, novobiocin, polymyxins, rifamycins, spectinomycin, 
tetracyclines, vancomycin, teicoplanin, streptogramins, anti-folate agents including 
sulfonamides, trimethoprim and its combinations and pyrimethamine, synthetic 
antibacterials including nitrofurans, methenamine mandelate and methenamine 
hippurate, nitroimidazoles, quinolones, fluoroquinolones, isoniazid, ethambutol, 
pyrazinamide, para-aminosalicylic acid (PAS), cycloserine, capreomycin, 
ethionamide, prothionamide, thiacetazone, viomycin, eveminomycin, glycopeptide, 
glycylcylcline, ketolides, oxazolidinone; imipenen, amikacin, netilmicin, fosfomycin, 
gentamicin, ceftriaxone, Ziracin, LY 333328, CL 33 1002, HMR 3647, Linezolid, 
Synercid, Aztreonam, and Metronidazole, Epiroprim, OCA-983, GV-143253, 
Sanfetrinem sodium, CS-834, Biapenem, A-99058.1, A-165600, A-179796, KA 159, 
Dynemicin A, DX8739, DU 6681; Cefluprenam, ER 35786, Cefoselis, Sanfetrinem 
celexetil, HGP-31, Cefpirome, HMR-3647, RU-59863, Mersacidin, KP 736, Rifalazil; 
Kosan, AM 1732, MEN 10700, Lenapenem, BO 2502A NE-1530, PR39, K130, 
OPC 20000, OPC 2045, Veneprim, PD 1383 12, PD 140248, CP 1 1 1905, Sulopenem, 
ritipenam acoxyl, RO-65-5788, Cyclothialidine, Sch-40832, SEP-132613, 
micacocidin A, SB-275833, SR-15402, SUN A0026, TOC 39, carumonam, 
Cefozopran, Cefetamet pivoxil, and T 3811. 

24. The method according to claim 22, wherein said antimicrobial 

t 

agent is selected from the group consisting of imipenen, amikacin, netilmicin, 
fosfomycin, gentamicin, ceftriaxone, teicoplanin, Ziracin, LY333328, CL331022, 
HMR3647, Linezolid, Synercid, Aztreonam and Metronidazole. 



25. The method according to claim 17, wherein said subject is selected 
from the group consisting of a human or an animal. 
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26. The method according to claim 25, wherein said subject is a 

human. 



27. A compound having the formula (II): 




wherein R M is selected from the group consisting of 




wherein R 56 is an optionally substituted straight-chain C 8 -Ci4 alkyl group and 
q' is 0-3. 



WO 01/44272 



PCT/US00/34118 



97 



Cpd 

# 


R 


R l 


R 2 


72 


o 

T OH 


NHBoc 


O NH2 


73 


O 

~T~ OH 


NHBoc 


O NHjz 


74 


O OH 
HN-^^-iCHj),^ 


NHBoc 


O NHj 


109 


NHCOCHCH(CH 2 )tCH 3 


NHBoc 


O NHj 

-TO 


110 


NHCOCHCH(CH 2 )jCH3 


NHBoc 


O NHj 


111 


NHCOCHCH(CH 2 )tCH3 


NH 2 


O NH2 


112 


NHCOCHCH(CH 2 )9CH3 


NH 2 





30. A method of using the compound according to any one of claims 
27-29 to make a compound according to any one of claims 1-4. 
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